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INTRODUCTION 
Mastitis is the one major disease affecting dairy cows; con-
siderable direct and ·indirect ecomonic losses can be attributed to 
·mastitis (6). Treatment of mastitis with antibiotic preparations 
will alleviate most disease symptoms. Problems may arise when cows 
treated with antibiotics have their milk used for commercial milk 
processes before antibiotics are clear. They are: 1) some people 
1 
are allergic to penicillin, and 2) cultured dairy products may not 
grow because of inhibition. The Food, Drug, and Cosmetic Act esta-
blished that milk and milk products containing antibiotics are con-
sidered adulterated. Due to recent innovations in antibitoics testing 
The National Conference on Interstate Milk Shipment (NCIMS) has just 
recently voted to amend the 1978 Pasteurized Milk Ordinance (77). The 
amendment provides for a bottom detection limit of 0.01 ppm of peni-
cillin residues in fluid milk products. Testing which is done by the 
Bacillus stearothermophilus disc assay having a zone less than 16 mm 
is acceptable. The reason for the change is below 0.01 ppm penicillin 
no inhibition of cultu~ed dairy products occurs. 
It is nearly impossible to manufacture cultured dairy products 
with milk containing greater than 0.01 ppm antibiotic (16, 20, 30, 31). 
Penicillin inhibits Streptococcus thermophilus at 0.01 to 0.004 IU per 
ml, and Lactobacillus bulgaricus at 0.10 to 0.02 IU per ml (76). 
The detection of antibiotics residues in milk can be done by 
direct methods such as microbiological assays. The Food and Drug 
Administration (FDA) recognizes the Sarcina lutea cylinder plate 
method for assaying for penicillin quantitatively. A sensitivity of 
0.01 ppin is possible.. The method is -tedious and time consuming • 
. Many other qualitative methods have b~en developed which are quicker; 
however, this has led to increased antibiotic sensitivities which 
has led to more milk being Labeled adulterated. This is part of the 
reason for the change proposed by the- NCIMS. 
2 
Another method for detecting antibiotics is by the use of 
indirect methods, namely, the addition of marker dyes to antibiotic 
preparations used for mastitis treatment. The best effective formu-
lations have dye and antibiotics being depleted from milk at the same 
time. The advantage of using dyes is dairymen would notice milk which 
is contaminated because of the visible color change and proceed to dis-
card the milk. Testing methods for dye detection are possible at the 
level 0.125 mg of FD&C Blue No. 1 or 2 per liter of milk which is the 
visual endpoint. Tested preparations are therefore safe to use when 
the dye is no longer visible following a 24 h interval. The biggest 
problem associated with dye marking is correlating the dye excretion 
to that of the antibiotic in unknown or new preparations so clearance 
times coincide. 
The objectives of this research were: 1) to determine excre-
tion endpoints of eight dye-antibiotic dry cow intramammary infusion 
products, 2) to determine if the 250 mg level of FD&C Blue No. 1 
(CI 42090) was irritating to dry cow udders, 3) to ascertain results 
when dry cows are treated just prior to calving, 4) to determine 
excretion endpoints of two dye-antibiotic intramammary infusions 
used in ·1actating anf:mals, 5) to determine the most effective dye 
level of FD&C Blue No. 1 to use when treating only one quarter, and 
6) to determine if FD&C Blue No. 1 was irritating to healthy 
lactating udder tissue. 
3 
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LITERATURE REVIEW 
The use of antibiotics and related drugs has led to the con-
trol of ·diseases in dairy cattle in the USA (46). Antibiotic use, 
however, may lead to an adulterated milk supply. An antibiotic is a 
chemical substance produced by a species of microorganisms, which at 
low concentrations, can inhibit the growth of other microorganisms 
(40). Increasing pharmaceutical development has brought forth many 
new antibiotics for the treatment of dairy cattle diseases. Peni-
cillin is often used in combination with other antibiotics for 
mastitis control (42). This review will discuss the chemical com-
position and mode of action of the antibiotics penicillin and novo-
biocin. Ant·ibiotic residues in milk following intramammary infusion 
with nonlactating (dry) and lactating dairy cow preparations will be 
included. The development of the cylinder plate diffusion test for 
the detection of antibiotics will be discussed. The use of FD&C Blue 
No. 1 dye marked antibiotic preparations and possible vehicles used 
for intramammary infusion will be mentioned. 
Chemical Structure and Mode of Antibiotic Action 
Penicillins 
Penicillin is the terminology used for the antibiotics 
produced by strains of the mold Penicillium notatum. Penicillin have 
the same common nucleus for their basic chemical structure but differ 
in the type of acyl side chain (R) substituted to the basic nucleus (75). 
5 
0 S CH3 
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Improvement in antimicrobial activity accurs by acylation in the 
6-position of the 8-lactum ring (74). Side chains are linked by a 
peptide bond to th~ fused 8-lactam-thiazolodine ring structure (74). 
These acyl side chains are introduced either synthetically or biologi-
cally (11). Casida (12) states penicillin in the free acid form is 
unstable. Since the salt and ester forms are stable, penicillins 
are usually prepared this way (12). The penicillin used in the re-
search is a semisynthetic penicillin named procaine penicillin G 
which has the following chemical structure (52). 
The mode of action of penicillin is the inhibition of the 
enzyme transpeptidase that cross-links peptidoglycan strands in 
growing, multiplying bacterial cells (11, 74, 75). Peptidoglycan 
is a major structural component of the bacter.ial cell wall (75). 
Penicillin forms a covalent bond with ·a serine residue at the active 
site of the enzyme transpeptidase which then becomes enzymatically 
inactive (75). This inactive chemical state has the following 
structure (75). 
R 
I 
C =-= 0 
I 
H - N 
I 
H - C 
I 
0 = C 
H /s, ,_...cH3 -i l'CH3 
N-C - COO-
I H H 
0 
I 
Ser 
Penicillinoyl-enzyme complex 
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The growing bacterial cells eventually burst or lyse because 
of the lack of support from peptidoglycan in the cell wall (75). When 
the osmotic difference between inner and outer cell becomes great 
enough lysis occurs (74). 
Novobiocin 
Novobiocin was isolated and characterized by re-
searchers from the Upjohn Company (71) Upjolm originally named 
the antibiotic Streptonovicin, but in agreement with Merck and 
Company changed names to novobiocin (71). Novobiocin is produced 
by the soil bacteria Streptomyces niveus and inhibits both gram 
positive and gram negative organisms (71). 
Novobiocin ·is charac t erized chemically as an acid contain-
ing a nine carbon sugar (8). Two acidic groups are present. A 
weak acidic phenol and a stronger acidi c enol are part of a coumarin 
ring (8). The sodium salt of novobiocin is water soluble (9). The 
chemical structure is (34): 
OCONH2 Hf:cc:OH 
. 0 
. 0 
OH 
NHCO~ 
~OH
1t 
7 
The mode of inhibition for novobiocin is not clearly known. Early 
research by Smith et al. (71) suggested cell wall inhibition. Con-
tinuing research indicates that novobiocin causes a magnesium de-
ficiency in several metabolic processes in growing, mutliplying 
bacteria cells (8, 9, 73). Brock (9) reported that novobiocin caused 
inhibition in cellular processes requiring magnesium for metabolism. 
Escherichia coli bacteria cells are inhibited specifically at DNA 
replication by novobiocin (73). The main problem associated with 
clearly defining whic~ type of inhibition is present is the lack 
~fa radioactive magnesium tracer (9). 
Method to Determine Antibiotic Concentration 
Many methods for det ermining antibiotics in milk are avail-
.. 
able. Marth (45) evaluated some of these methods in 1961. This 
review will subject itself to t he cylinder plate assay and its 
development. 
Cylinder plate 
The principle of the cylinder plate (CP) method is 
inhibition of antibiotic sensitive microorganisms seeded in agar. 
Cylinders are placed on the seed agar surface and filled with test 
milk samples. Diffusion of the milk sample into the agar will cause 
inhibition of microorganisms present if antibiotics are present in 
milk. Inhibition appears as a zone of circular inhibition which is 
measured in diameter and related to the concentration of the anti-
biotic placed in cylinder. The larger the zone of inhibition the 
greater the concentration of antibiotic present. 
The cylinder plate (CP) assay for penicillin was described 
by Florey et al. (25) in 1941. The original assay was as follows: 
1) petri dishes are filled to depth of 3 to 5 ml with nutrient agar, 
8 
2) the agar layer is allowed to solidify, then seeded by flooding the 
9 
test organism, Staphlococcus aureus, in a broth, over the agar sur-
face and draining off the excess culture broth, 3) plates are pre-
pared and dried at 37°C for 1 h, 4) cylinders made from short lengths 
of glass tubing are placed on the agar surface at equal spacings and 
filled with the antibiotic test solution, and 5) plates are incubated 
for 1 to 12 hat 37°C following filling of cylinders. Observations 
made by Florey et al. (25) were that occasionally clear zones were 
surrounded by a halo of partial inhibition. The halo was the result 
of bacterial lysis. 
In 1943, a modification of the CP assay of Florey et al. (25) 
was described by Foster and Woodruff (28). Basically, the change was 
to add inoculum (bacteria) to cooled, melted agar before pouring the 
plates. The modification of Foster and Woodruff (28) was as follows: 
One-tenth milliliter of broth culture, Staphlococcus aureus, is added 
to 100 ml of melted, cooled agar. To each plate, 13 ml of inoculated 
seed agar is added by pipette and evenly distributed. Cylinders were 
used which did not have a sharp edge. They are passed through a flame 
and then placed on surface of agar. The agar melts where cylinder 
touches, and then, solidifies forming a seal. 
Schmidt and Moyer (66) further modified the method of Florey 
(25). Petri dishes filled with 22 ml of solidifed agar were covered 
with 3 ml of agar seeded with Staphlococcus aureus. The size of 
zone inhibition was inversely related to the depth of medium agar. 
The clearest and most distinct zones occurred when 25 ml of medium 
10 
were used per plate. The best clear zone of inhibition occurred with 
an agar pH of 6.0 (66). Penicillin subjected ·to a low pH is destroyed; 
however, a slightly acidic environment is best suited for microbial 
inhibition. The edge of inhibition be~omes less distinct as pH is 
raised. Too little or too much inoculum caused zones which are not 
uniform and consistant (66). Prolonged drying reduced zone sizes and 
refrigeration for 1 to 2 h increased zone sizes (66). The reason for 
larger zone sizes is diffusion occurs at refrigeration temperature; 
however, bacterial growth does not. 
Several disadvantages of using Staphlococcus aureus as the 
test organi_sm in the CP assay were reported by Meeves and Milosevic_ 
(48); milk free of penicillin may inhibit_§_. aureus occasionally; 
Pseudomonas pyocaneum or Bacterium lineus in raw milk caused in-
hibition of S. aureus. Due to problems associated with using_§_. 
aureus, Juncher et al. (41) suggested Sarcina lutea as: the test 
organism for penicillin. 
The Food and Drug Administration (FDA) adopted the CP assay 
and S. lutea as, the test organism for the detection of penicillin 
residues in raw milk. The FDA accepted a modified method by Schmidt 
and Moyer (66) as the official assay (43). The adopted modification 
is: 1) 10 ml of liquid agar is pipetted into each sterile petri 
dish, 2) 4 ml of agar, seeded with a previously standardized suspen-
sion of S. lutea (ATCC9341), is pipetted and distributed throughout 
surface of solidifed base layer, 3) cylinders are placed on the 
11 
hardened seed layer and the test solution is added, and 4) plates are 
incubated at 32°C for 16 to 18 h. 
Antibiotic Residues in Milk 
Comprehensive reviews of literature pertaining to antibiotic 
residues in milk following treatment of cows with antibiotics have 
been published by Albright et al . (1), Marth (45), Khalil (42), and 
Marth and Ellickson.(47). This review will limit discussion to 
penicillin and novobiocin res i dues following intramammary infusion 
to nonlactating and lactat ing cows. 
Dry cow treatment 
A few studies have been done on the presence of anti-
biotics in the dry udder f ollowing intramammary treatment. Pearson 
(56) used penicillin in an oil base and found the antibiotic level 
dropped quickly but remained at low levels for up to 12 days. Uvarov 
(79) found antibiotic levels in the dry udder for up to 21 days post-
treatment with 300,000 IU procaine penicillin G suspended in 3 g of 
mineral oil containing three percent aluminum stearate gel. The 
retention of penicillin in the dry udder varied considerably, but was 
the greatest in cows which were dry the longest. Following calving 
only cows treated within 18 days prepartum had penicillin present in 
milk (79). 
Smith et al. (70) infused p.enicillin G at a rate of one and 
five million IU in an aqueous base into tyJO quarters of cows after the 
last milking of their current lactation. Penicillin persisted for up 
12 
to 4 days in quarters t r eated. It was estimated that less than 30% 
of infused penicillin G was present in infused· glands 24 h after in-
fusion (70). Pugh et al. (59) infused .a cera t e slow release base 
p~eparation, containing 1 g of procaine_ penicillin G and 0.5 g of 
dihydrostreptomycin, into _all quarters of 150 cows at the beginning 
of the dry period. Penicillin levels were present in dry cow secre-
tions for up to 3 wk post-treatment. Milk samples taken postpartum 
were clear of antibiotics after four milkings and only two samples 
had detectable ant i bi o tic levels of t he 412 samples taken up to 
four milkings (59). The dry period of cows t reated ranged from 14 
to 245 days. 
6 Johnson et al. (39) i nfused 1 x 10 IU of procaine penicillin 
G and 1 g of dihydrostreptomyc in sulfate i n a long acting base of 1% 
wt/vol hydrogenated peanut oil , 3% wt /vol aluminum monostearate, and 
peanut oil USP q.s. into two quarter s each of 11 cows at approximately 
12 days prepartum. Resul ts i ndica ted t hat in seven of eleven cows 
treated, penicillin persisted in milk fol lowing partum for up to ten 
milkings in some instances. Cows calving longer than 9 days post-
treatment were antibiotic free i n mi lk after calving. Ziv et al. (86) 
studied the retention of antibio t ics i n dry udder secretions after in-
fusions of many commercially avail able dry cow antibiotic preparations. 
They reported the presence of antibi otics in . secretions of the dry 
udder is determined by their speed of absorption from the dry udder 
into the general blood supply. They further concluded the absorption 
rate of different antibiotics was independent of antibiotic concen-
tration or the type vehicle used to release t~e antibiotic. Ziv 
et al. ·(8.S) reported rates of decline in the concentrations of 
several antibiotics in dry cow udder secretions after cows were in-
fused on the last day of lactation. Generally, they concluded 
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rates of antibiotics clearance from dry cow secretions was exponenti-
cally linear and often independent of dose. Therefore, antibiotics 
were removed from tne udder by passive diffusion. 
Rasmussen (60) stated that in the dry udder, antibiotic levels 
will decrease due to hydrolysis of antibiotic in the udder secretion, 
and also by diffusion and absorption into the body and venous system 
of the dry cow. Funke (29) reported antibiotic diffusion in the dry 
udder was comparable to that of a lactating udder. Penetration of 
antibiotic into the tissue was high whether the cow was dry or 
lactating. 
Generally, dry cow treatment is used to clear the udder of 
existing mastitic infections at the end of the current lactation. 
Pearson et al. (57) stated that 60% of staphlococcal infections were 
eliminated by dry cow treatment with procaine penicillin Gin a long 
acting base. Futhermore, when penicillin G was combined with novo-
biocin, a 75% removal of staphlococcal bacteria and 100% of strepto-
cocci bacteria was reported. Similar reports were substantiated in 
ether studies using the same or different types of antibiotic prepara-
tions (35, 55, 57, 58, 59, 67). Philpot (58) stated an effective dry 
cow treatment program will reduce clinical mastitis by 90%. 
SOUTH DAKOTA STATE U IVtRSITY LBRARY 
Intramammary Infusion - Lactating Cow 
Penicillin was f irst and s t ill most of ten used drug to alle-
viate niastitis. Histo,r i cally, administrat ion of the drug was via an 
~queous solution infused int o the mammary gland. Several variables 
influence the persistence of antibio t ic l evels in the mammary gland: 
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1) the type and conc entr a t i on of ant ibiot i c infused, 2) carrier vehicle 
or base used, 3) mil k production of treat ed quarter(s), and 4) degree 
of tissue damage pr-~sent in t he udder ( 42, 63) • The amount of milk 
secreted by a treated quar ter was a bigger factor of efficacy of 
penicillin infusions than the degree of t i ssue damage (63). Ullberg 
et al. (78) states the ul timate vehic l e of carrying the drugs is milk 
within the quarter. Furt hermore , a lar ge volume preparation has no 
advantage over a small volume pr eparat ion. Several doses are generally 
required when an aqueous vehicle is us ed to cure mastitis because of 
its quick release of antibio t ics. Several vehicles have been studied 
to determine which will ext end t he excretion time and still remedy 
the disease present. A concentrat ion of 0.5 IU penicillin per ml milk 
cons~itutes a therapeutic level fo r multiplying streptococci and any 
concentration over this has no increased effect (26). 
Foley et al. (26) reported the presence of penicillin is re-
tained longer in the udder when using a ~ter-in-oil vehicle rather 
than an aqueous one. They hypothesized that a greater dispersion or 
movement of the water-in-oil base beyond the gland cistern and into 
the gland duct system combined with a slower release of antibiotic from 
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the base was the rea son. The action of the water-in-oil vehicle, in 
which penicillin is inverted in the water phase of the emulsion, rises 
in the gland by negat ive geotropism and is slowly released (26). 
Furthermore, a finely dispersed emulsion will thoroughly permeate the 
glands duct system mor e than a normal emul sion (26). 
A study by Mercer et al. (49) compar ed peanut oil with 2% 
aluminum monostearat e as a slow release base against an aqueous base. 
The excretion rate of the slow base was slower by two milkings. 
Similar results were reported in other studies comparing aqueous bases 
to different water-in-oil or .other slow release bases (7, 37, 50, 51, 
56, 64, 72). Sanderson (62 ) r eported t he cure rate of a slow release 
base was approximately 95% versus 83% for an aqueous base when 100,000 
IU of penicillin was i nfused . At a level of 300,000 IU of penicillin, 
the aqueous base failed to increase its cure rate appreciably (62). 
Therefore, a higher cure rate results using a slow release base. 
Hueber et al. (36) stated t hat an aqueous solution is superior to an 
ointment vehicle because of the o intment's inability to penetrate the 
gland. Overall, a water-i n-o i l base i s superior to an aqueous base 
which is better than an ointment unless the ointment base has penetra-
tion properties, in which case i t is equal to a water-in-oil base. 
Schipper et al. (65) studied various vehicles by in vitro evaluation 
of release times. They concluded for rapid release of antibiotics, an 
aqueous vehicle is the one of choice. Butter released antibiotic quite 
rapidly while lanolin and peanut oil with aluminum monostearate nearly 
equal to each other (65). Edwards and Haskins (18) reported the 
concentration of penicillin i s inversely related to milk production. 
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Crossover of antibiotics often occurs between untreated and 
treated quarters. Blobel (5) f ound that when penicillin Gin a water-
ih-oil emulsion i s i nfused i nto l act ating udders at dosage levels of 
100,000 and 300,000 IU, crossover to untrea t ed quarters occurred. 
The major route of transfer was vi a the blood stream. Penicillin was 
present for up t o 36 h i n unt reated quarters . Higher levels were 
detected when us ing the 300 , 000 IU preparation than when using the 
100,000 IU treatment . Evens and Stern (19) f ound that when using 
either an oil or aqueous base, cro s sover occurred; the antibiotic 
concentrations were highest in mil k from l ow pr oducers and the excre-
tion times were slower , too . Ormiston et al. (54) detected a greater 
degree of penicill i n crossover when using an aqueous base compared 
to an oil suspension . This was due to the high penetrating effect 
of the aqueous vehicle over an oil suspension or ointment. These were 
the same results as repor t ed by Hueber et a l . (36) and Ullberg et al. 
(78). Transfer of antibi otic r es idues from treated to untreated 
quarters has been observed by numerous res ear chers (5, 10, 14, 19, 24, 
32, 54, 61, 68, 83). Brown et al. (10) r eported crossover results 
via the venous system and secretory t issue rather than by direct in-
fusion through udder tissue. Rollins et al. (61) and Ziv et al. (83) 
indicated that a mechanism other than passive diffusion into the blood 
serum may explain the higher levels of antibiotics transferred than 
calculated by equations formulated. However, though direct diffusion 
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between quarters may be poss ibl e, it is not very appreciable. Hawkins 
et al. (32) substantiat ed this further by stat~stical means and 
suggested .direct dif f us ion occur red between quarters on the same side 
although blood ves sels are not known to be pres ent. Therefore, milk 
from quarter(s) t r eated by intramammary infus ion as well as milk from 
untreated quarter(s) s hould not be used until recommended withdrawal 
time has elapsed. 
Dye Marking for the Det ection of Antibiotics i n Milk 
Problems r elated with regul ar antibi ot ic assays for the de-
tection of antibiotic r esidues in milk are one of time and special-
ized analysis equipment. R Presently, the Charm Test requires 15 min 
but the direct microbio l og i ca l tests take from 2.5 h to 18 h to com-
plete which could resul t in a contaminated mi lk supply if antibiotics 
are present. Because the Food and Drug Administration (FDA) has a 
zero tolerance for antibio t ics in milk, a t est is required and this 
is a cost which is passed on to t he consumer. 
A possible solution t o ant i bi otic detection in milk is by 
direct control methods. One such di r ect control method is the in-
corporation of dyes as antibiot ic tracers into the intramammary in-
fusion (42). A basic necessity of a dye indicator used for the de-
tection of antibiotic residues in milk is the excretion rate of the 
dye parallel or be slightly slower than the antibiotic rate. The 
main purpose of using marker dyes is to enable the dairy producers 
to recognize ~dulterated milk . from a treated cow (80). This would 
enable the producer to keep contaminated milk out of the milk supply 
until it is fit for use. 
Advantages and disadvantages to the control of antibiotic 
residues by mandatory dye marking of intramammary infusions for the 
treatment of mastitis or by microbial assays were reviewed by van Os 
(80). Some disadvantages are: 1) marked deviations of some dye-
antibiotic correlations when certain antibiotics are used, 2) intra-
uterine, intramuscular, or subcutaneous cannot have dye, 3) dye may 
discolor milk products should it be incorporated into fat globule, 
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4) increased cost of preparation, 5) possible decreased stability of 
antibiotic, 6) contamination of hands and clothing of dairy farmers, 
and 7) reduced direct control. The big advantage of dye preparations 
is the presence of dye which indicates antibiotic contamination. 
An excellent dye marker review was done by Novak (53). This 
review will limit itself to Food, Drug, and Cosmetic (FD&C) Blue No. 
1 and 2. Food, Drug, and Cosmetic Blue No. 1 [Color Index (CI) 42090] 
formerly named Brilliant Blue FCF and CI Food Blue 2 belongs to a dye 
class called triarylmethane. Its structure is (27): 
FD&C Blue No. 1 
Mol. wt. 792 .8 
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The dye named FD&C Blue No. 2 is also called CI Food Blue 1 (CI 73015) 
is in a class of dyes named Indigoid. Its structure is (27): 
-c( co, _ /co~soNa Nao3s "c=c fa 3 NH/ "'NH 
FD&C Blue No. 2 
Mal. wt. 466.4 
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Both FD&C Blue .No . 1 and 2 are water-soluble f ood colors. 
These dyes f orm spec i f i c blue colors by having the auxochrome 
present in the chromogen. These a toms together with the unsaturation 
of the molecule become exc ited a s they absorb specific wavelengths of . 
light and when the molecule r eturns t o t he ground state it transmits 
colored light (2) . Research i nvolving FD&C Blue No. 1 was done in 
1960 by Dawson and Feagan (16). A visual detection limit of 0.125 mg 
per liter was es t abl ished. Various o intment vehicles were used to 
suspend the dye and antibiotic . A good relationship was reported 
5 using 125 mg of FD&C Blue No. 1 with 1 x 10 IU of penicillin in a 
paraffin base. Excret ion t imes were s i milar and no udder irritation 
resulted in treated cows. They suggested that dyes should not be' 
used if penicillin preparations cont ained a water-repellent base (16). 
Dye recovery was 68-69% f or the water repell ent and paraffin base, 
but 86% when 1% Tween 80 is incor pora ted with the paraffin base. The 
use of a 25,000 IU of penicillin preparation resulted in an 83% dye 
recovery for the paraffin base to 66% for the water-repellent base. 
Penicillin recovery was 43% for the paraffin base to 38% for the 
water-repellent base. No udder irritation was detected for any of 
the dyed preparations. Storage of preparations at 35°C for 6 mo did 
not lower potency of penicillin . 
The Victorian St~te Government , Australia, passed legisla-
tion in 1962 followed by New Zealand , France, and South Africa to re-
quire an indirect method of antibiot ic detection (80). The required 
dye level was 125 mg of FD&C Blue No . 1 per 100,000 IU of penicillin. 
Dawson and Feagan (17) continued dye research by combining 125 mg of 
FD&C Blue No. 1 per 100,000 µg of dihydrostreptomycin in a paraffin 
base. Their results indicated similar dye/antibiotic recoveries of 
about 76-79%. Recovery of dye/antibiotic was complete at five to 
six milkings, respectively. This recovery can only be explained by 
assuming no absorption of dye or antibiotic into the blood stream. 
21 
No crossover was detected for either antibiotic or dye which further 
substantiated their assumption. No loss of antibiotic potency occurred 
after 5 . mo storage at 50°C. 
Feagan and Griffin (22) combined FD&C Blue No. 1 with tetra-
cycline in a water miscible base at a rate of 250 mg of dye per 426 mg 
of tetracycline. Excretion times for dye/antibiotic were the same, 
about three milkings. The recovery was 76.6% for dye and up to 36.85% 
for antibiotic. The dye had no effect on the stability of antibiotic. 
No crossover occurred for either dye or antibiotic. 
To detect _dye at a subvisual level in milk, an ion exchange 
method was modified by Dalgaard-Mikkelsen and Rasmussen (15). The 
method uses a strong basic anion exchange resin (Dowex 1 x 4 100/200 
mesh). Ten milliliters of sample milk is forced by a syringe through 
an attachment filled with 1 g of resin in 1 min. The sensitivity was 
0.02 mg per liter for FD&C Blue No. 1. Feagan et al. (23) modified 
this method in 1965 to obtain a sensitivity of 0.005 mg to 0.0025 mg 
FD&C Blue No. 1 per liter of milk. The change involves placing 0.2 g 
of Dowex AGR 1 x 8 200 to 400 mesh chloride form ion exchange resin 
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between two 3 -V cm sediment discs. The pads are glued together and 
stored in an a irtight conta i ner until used. The pads are placed on a 
suction sediment tester and a vacuum of 12 to 14 psi applied. One 
hundred millili ters t est milk i s mixed with 100 ml 80°C deionized 
water in the tester. The mixture is passed through the tester in 20 
.. 
to 30 sec, at which time the t op f ilter disc is removed and the resin 
observed for di scoloration. The purpose was to detect deliberate 
dilution of the dye in bulk mi l k. The added advantage was keeping 
pace with incoming milk becaus e of reduced testing time and increased 
sensitivity for dye and ant i biot ic . 
MacIntosh and Vil im (44) f urther modified the resin method. A 
level of 0.02 mg of dye per liter of mi lk could be detected and some-
times 0.01 mg of dye per liter of milk when a trained observer is used. 
This corresponded to 0.008 IU of penicill i n per ml when 125 mg of FD&C 
Blue No. 1 is incorporated with 100,000 IU of penicillin. This level 
of antibiotic detection is considered sa fe (44). The procedure uses 
glass columns made from Pasteur pipettes plugged with glasswool wads 
in the tapered end. Two hundred milligrams of Dowex AG 1 x 2 200 to 
400 mesh chloride form resin is added to 100 ml sample milk. The mix-
ture is mixed for 5 min, then a spirated through the column, allowing 
resin to layer on the glassw'Ool plug. After a deionized water rinse, 
the resin is examined for a greenish color which indicates the presence 
of dye. 
Researchers at South Dakota State modified the resin method of 
Feagan et al. (~3). The procedure was: 1) 100 ml sample milk was 
added to 0.2 g of DowexR 1 x 8 200 to 400 mesh chloride form ion-
exchange resin in a 250 ml flask, 2) the mixture thoroughly stirred, 
3) after 5 min, 100 ml of boiling, deionized water was added to the 
flask, and 4) filtration was done with the aid of partial vacuum, 
. . R 
using a 300 ml Gelman magnetic filter funnel. The filter pad was 
a 3.7 cm milk filter disc; the pad placed on the metal grid of the 
funnel. The milk, resin , and dei onized water mixture was aspirated 
through the funnel. A stream of deionized water was used to rinse 
off the side of funnel. The resin-dye complex was scraped from the 
filter pad and placed in a 10 ml glass, flat-bottomed, screw top 
vial. The spatula was rinsed off into the vial until approximately 
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5 ml of deionized water was added to each vial. The sensitivity was 
0.02 mg of FD&C Blue No. 1 per liter of milk. Comparisons were made 
between various standards and samples in vials to determine subvisual 
dye level. 
Further research with FD&C Blue No. 1 continued in Canada 
under Vilim et al. (81). Penicillin at the 100,000 IU level was com-
bined with 125 mg of dye in an oil base. Six cows were treated three 
times at 24 h intervals in the two left quarters. Dye extinction times 
were significantly longer than penicillin at the 0.05 level. An 
average detection of four to seven milkings for penicillin and five to 
seven milkings for dye was reported with only one cow having antibiotic 
present after dye was absent. Dye was tested using an ion exchange 
resin method developed by MacIntosh and Vilim (44) and penicillin 
R tested by the Delvotest -P method. The average difference between 
dye and penicill in excretion times was 0.8 milkings with four of 
six cows having a value of one milking. All preparations met the 
72 h milk~ut period recommended by the Australian government. No 
penicillin or·dye residues were reported in untreated quarters. 
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Vilim et al. (82) continued this research using cows having 
experimentally induced mastitis. The right quarters of six cows were 
infected with S. aureus 4 days before antibiotic treatment while the 
left quarters served as the control. All four quarters of each cow 
were treated three times at a 24 h interval. The treatment consisted 
of 100,000 IU of penicillin G, 100,000 ug of dihydrostreptomycin, ~nd 
250 mg of FD&C Blue No. 1 contained in an oil base. Results indicate 
dye extinction times were significantly longer than penicillin and di-
hydrostreptomycin extinction times for both infected and healthy 
quarters (82). No significant differences in extinction times were 
found between healthy and infected quarters for dye, penicillin, or 
dihydrostreptomycin (82). The average dye-antibiotic difference was 
2.2 milkings. This means lower levels of dye could have been used. 
Novak (53) conducted research using FD&C Blue No. 1 at three 
dye levels, 25 mg, 125 mg, and 250 mg, combined with 150 mg of novo-
biocin and 100,000 IU of penicillin Gin glycerol monostearate peanut 
oil gel (Gly-POG) as the base. Results indicate for the 25 mg level 
of FD&C Blue No. 1 milk was visibly blue for two to three milkings; 
subvisual dye was present for three to four milkings. Antibiotics 
were detected for three to four .milkings. The 125 mg level of FD&C 
Blue No. 1 had visibly blue milk for three milkings; subvisual dye 
was present for four to five milkings. Antibitoics were detected 
from four to six milkings. Visual dye and antibiotic excretion 
endpoints from cows treated with preparations containing 250 mg of 
FD&C Blue No. 1 were identical in three cows while milk from two 
other cows was visible for one milking after antibitoics were no 
longer present. Subvisual dye was detected from one to two milkings 
after visual levels were passed. Preparations were determined to be 
non-irritating to healthy cows. 
Feagan and Dawson (21) treated cows which were to be dried 
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off with 125 mg of FD&C Blue No. 1 and 100,000 IU of penicillin in a 
water-repellent base. Each quarter of every cow treated was assigned 
a treatment of dye only, penicillin only, combination of dye and peni-
cillin, and no treatment. The trial was set up on a crossover statist-
ical design. No loss of production resulted from treatment by any 
method after calving. This indicated that dyed preparations could be 
used without causing decreased milk production and, when proper dry 
cow management is used, often an increase is the result (21). 
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MATERIALS Am) METHODS 
This study was div ided into two separate investigations. The 
primary goal was to evaluate eight intramammary dry cow preparations 
containing marker dyes as to the effectiveness of the marker dyes at 
indicating antibiot ics in producer milk. The second goal was to in-
vestigate two lactating type dye-antibiotic intramammary preparations. 
In each study _the pers i s t ence of dye and antibiotic in milk was deter-
mined. Comparisons were made to determine how close the extinction 
times of each dye-antibiotic combination were to each other· and to as-
certain the best level of dye to use in the intramammary preparations. 
Preparations for both studies were obtained from the Upjohn 
Company, Kalamazoo, MI. Table 1 shows the composition of each prep-
aration and the number of cows treated. Each dry cow plastet con-
tained 10 ml aluminum monostearate in peanut oil gel as the base 
vehicle. Each lactating cow plastet contained 10 ml glycerol mono-
stearate in peanut oil gel (Gly-POG) as the base vehicle. Antibiotics 
incorporated were procaine penicillin G and sodium novobiocin, or 
sodium novobiocin alone. Food, Drug, and Cosmetic (FD&C) Blue No. 1 
or No. 2 were used as the marker dyes at various concentrations. 
An additional dry cow study was carried out. In this investi-
gation, eight dry cows were treated in two quarters at 10 days or less 
R prepartum. Albadry Plus containing FD&C Blue No. 1 at· the 250 mg 
levels of dye was the preparation used f or this study. 
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TABLE 1. Composition of antibiotic-dye preparations used in research 
for intramammary infusion. 
Trade name 
Type· of 
dyea 
Preparation 
Dye 
level Penicillin 
mg IU 
Novobiocin 
mg 
Number 
of cows 
treated 
b C 
--------------------- ----- Dry cow study' -----------------------
Albadry R FD&C Blue No. 1 25 400 6 
FD&C Bl ue No. 1 250 400 11 
Albadry FD&C Blue No . 1 25 200,000 400 5 
PlusR FD&C Blue No. 1 125 200,000 400 5 
FD&C Bl ue No. 1 250 200,000 400 11 
Albadry FD&C Blue No . 2 25 200,000 400 4 
PlusR FD&C Blue No . 2 125 200,000 400 6 
FD&C Blue No. 2 250 200,000 400 4 
-----------------~--- Short-term dry cow studya,b,~-----------------
Albadry 
PlusR 
FD&C Blue No . 1 250 200,000 400 8 
e f 
------------------------- Lactating Study' - ----------------------
AlbacillinR FD&C Blue No . 1 25 
FD&C Blue No. 1 250 
100,000 
100,000 
150 
150 
6 
12 
a FD&C Blue No. 1 (CI42090) or Food Drug and Cosmetic Blue 
No. 1. FD&C Blue No. 2 (CI73015) or Food Drug and Cosmetic Blue 
No. 2. 
bEach infusion contains 10 ml of 3% aluminum monostearate 
in peanut oil gel as base for dye and antibiotic. 
C Dry cows treated approxima tely 35 days prepartum. 
d Dry cows treated approximately 3 to 10 days prepartum. 
eEach infusion contains 10 ml of 2% glycerol monostearate 
in peanut oil gel as base for dye and antibi otic. 
f . 
Each cow treated twice at a 24 h i nterval. 
Animal Selection, Intramammary Infusion, and Sampling - Dry Cow 
Each of the e i ght dry cow formulations were administered to 
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a · minimum of f ive cows . R R Albadry Plus and Albadry containing 250 mg 
of FD&C Blue No . 1 were infused in an additional six and five cows, 
respectively, f or udder irritation studies. Cows were treated in all 
four quarters··unles s us ed for udder irritation studies in which case 
two quarters on the same side were infused. Cows on experiment would 
be entering their second or greater lactation. The udders of cows to 
be treated were washed, then t heir teats were disinfected by dipping 
in 70% isopropanol . Following i nfusion, the teats were again dipped 
in 70% isopropanol and t he udder massaged to distribute the infusions. 
Cows were treated a t 35 days prepar tum as predicted from their pro-
jected calving date. 
After freshening, samples were taken on a whole udder basis 
for cows treated in four quarters. Half udder treated cows were 
sampled from each treated quarter . Samples were taken on all cows 
until the presence of dye and/or antibiotic was negative for three 
consecutive milkings. 
To influence the presence of dye and/or antibiotic at fresh-
ening, eight cows were treated at 1 to 10 days prepartum. These cows 
were treated by same procedure described above. Cows were treated in 
one front and one alternate rear quar t er. Samples were taken from 
treated and untreated quarters unt i l the presence of dye and/or anti-
biotic was absent. This additional s tudy was done because normal 
treatment procedures resulted in no antibiotic or visible dye present 
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after freshening. Dye was only found subvisually by the resin method. 
No antibiotics were found in fresh milk. Futhermore, accidental treat-
m·ent of lactating cows with dry cow treatment could contaminate the 
milk supply if guidelines are not set to follow. 
Udder Irritat'ion - Dry Cow 
R R Albadry Plus and Albadry containing FD&C Blue No. 1 at the 
250 mg level were studied for udder irritation. Udder irritation 
studies included 7 days of pretreatment examination of each quarter 
of all cows studied; the udder was checked for heat, swelling, pain, 
texture, and symmetry. Each cow was treated in two quarters on the 
same side. Post-treatment examinations were made for 7 days following 
treatment to detect changes in the udder. 
Animal Selection, Intramammary Infusion, and Sampling - Lactating Cow 
Healthy Holstein cows producing 16.0 to 23.0 kg milk per day 
in their second or greater lactation were chosen as experimental ani-
mals. Before treatment, all four quarters of each cow treated were 
checked for udder health by palpation. Treatment regimen was the same 
as that for dry cow treatment except cows were treated twice at a 24 h 
interval following milking. Six cows were treated with AlbacillinR 
containing 25 mg of FD&C Blue No. 1 and 12 cows were treated with the 
250 mg level of FD&C Blue No. 1 in AlbacillinR. Samples for dye and 
antibiotic residue assays were taken from treated and untreated 
quarters until three consecutive samples were obtained containing 
neither dye nor antibiotic. Cows which were reused in the study 
had a 3 wk period between trials to clear. 
Udder Irritation - Lactating Cow 
Irritation studies were done on all cows treated with Alba-
cillinR containing FD&C Blue No. 1 at either the 25 mg or 250 mg 
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dye level. Pretreatment evaluation consisted of udder palpation to 
check for heat, swelling, pain, texture, and symmetry for each quar-
ter of every cow on trial. Somatic Cell Counts (SCC) were determined 
for each quarter and the production of each quarter of each cow on 
trial was also recorded. The pretreatment examination was done fQr 
two to four milkings. Post-treatment examination continued until 
eight milkings beyond last treatment. 
The pretreatment examination was used to establish a norm 
for sec, production, and udder appearance for each cow. sec were 
analyzed using a Coulter CounterR on 30 ml potassium dichromate pre-
served samples shipped to Dairy Laboratory Services, Inc., Dubuque, 
IA. Samples, pretreatment and post-treatment, were taken following 
milking by a quarter milker. 
Guidelines set forth to establish udder irritation were as 
follows: 1) sec exceeding 1.5 x 106 sec per ml of milk for two or 
more consecutive post-treatment milkings, 2) a decreased milk pro-
duction of greater than 25% from a.m. to a.m. or p.m. to p.m., 3) 
strip cup abnormalities, and 4) physical changes in the udder. 
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Samples used for antibiotic · assays were frozen at -3o0 c until 
analyzed. Dye analyses were conducted within 48 h of sampling. 
Assay Procedure - Dry Cow 
Composite whole udder samples were analyzed until three con-
secutive negative samples for dye and antibiotic were found. R Albadry 
samples were analyzed for novobiocin and dye only. Cows treated in 
two quarters were analyzed for those quarters only. 
Dye Level Analysis - Dry Cow 
Visibly blue colostrum samples were marked positive(+). 
Colostrum samples were assigned positives(+) according to their 
color intensity. A range of four positives to negative were used. 
Negative(-) indicates no color. Resin bound dye assigned a(+) if 
dye was present for that sample. No numerical standards were used 
because of colostrum's discoloration effect on milk and the dye-resin 
complex. 
Subvisual dye levels were detected by the resin method; a 
R 100 ml milk sample was added to 0.2 g of Dowex AG 1 x 8 200 to 400 
mesh chloride form ion exchange resin. The milk-resin mixture was 
mixed for 10 sec in a 250 ml flask and allowed to react for 5 min with 
intermitent mixings; 100 ml of boiling deionized water was then added 
to the flask. Immediately following mixing, filtration was done with 
the aid of partial vacuum by use of a 300 ml GelmanR magnetic filter 
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funnel. A 3.17 ,cm diameter milk pad, similar to farm use milk 
strainer pads, was placed on the .metal grid of the funnel to collect 
the dye-resin complex. A spray bottle with hot deionized water was 
used to rinse down the sides of the funnel. The filter pad containing 
the resin-dye mixture was then removed and quantitatively transferred 
by a spatula into a 10 ml glass, flat-bottom, screw top vial. The 
spatula was rinsed off by hot deionized water into the vial. The vial 
contained 5 ml of deionized water, 0.2 g of resin, and dye which 
formed a thin slurry when mixed. 
Standards were prepared by the same resin-ion exchange method. 
Standards for subvisual comparisons were 0.125, 0.0625, 0.05, 0.04, 
0.03, and 0.02 mg dye per liter for FD&C Blue No. 1 and FD&C Blue No. 
2. A standard containing no dye was used as a zero control. The 
standards were refrigerated at 4°C until comparisons were made. 
Dye-resin complexes obtained from subvisual experimental 
samples were compa~ed to resin-dye standards by first shaking the 
vials to suspend the resin. The color of the resin was noted as 
settling of resin occurred. Samples having colored resin were assigned 
a positive(+) for that sample and no dye in resin a negative(-). 
Assay Procedures - Lactating Cow 
Treated quarter m~lk samples and untreated pooled samples were 
analyzed until three consecutive negative test results were obtained 
for dye and antibiotic assays. Samples were analyzed for penicillin, 
novobiocin, and dye. 
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Dye Level Analy~is - Lactating Cow 
Milk samples containing greater than 0.125 mg of dye were 
diluted with a variable volume of 2% fat milk until its color matched 
a colored reference standard (16). A stock dye solution was made by 
weighing a known quantity (less than 50 mg) of FD&C Blue No. 1 dye 
and dissolving it with 2% fat milk until a known concentration was 
obtained. Calculated concentrations of this stock solution were 
diluted until a series of working concentrations was obtained (16). 
Levels greater than 1.0 mg per liter and below this down to 0.125 mg 
per liter were made. Food, Drug, and Cosmetic Blue No. 1 had a mini-
mum visual detection limit of 0.125 mg per liter. Fifteen milliliters 
of mixed samplewerepoured into a white titration cup and compared to 
standards similarly placed. Variable known amounts of 2% fat milk 
were added until color of sample matched that of a standard. Actual 
dye levels of samples were then calculated from a dilution factor 
determined for each sample. 
Milk samples containing less than 0.125 mg of dye per liter 
were tested for subvisual dye levels. The resin method for dye deter-
mination was used to detect these levels. Subvisual standards were 
0.125, 0.0625, 0.05, 0.04, 0.02, and 0.0 mg per liter FD&C Blue No. 1. 
These were made using 2% fat milk. Comparisons were made as outlined 
in dry cow study except levels were assigned to each sample. 
Sarcina lut-ea Cylinder Plate Method for Penicillin - Dry and Lactating 
Cow Study 
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Sarcina lutea (ATCC 9341) was the test organism used to de-
tect penicillin i n this study. A problem is caused by combining anti-
biotics for intramammary infusion when assaying for a certain anti-
biotic (71). The combi nation of novobiocin and penicillin used in 
this study was assayed by modif ying the cylinder plate method for 
penicillin by· a procedure described by Kramer et al. (43). 
The culture was kept on slants of Antibiotic Medium No. 1 and 
transferred every 2 wk. The growth of two inoculated slants incubated 
at 32°C for 24 his r insed off with 2 ml of sterile physiological sa-
line (0.85% NaCl) and sterile glass beads. The bacteria-saline-bead 
mixture was transferred to a ster ile Roux bottle containing 100 ml of 
solidified Antibiotic Medium No. 1. The glass beads were used to , 
spread the bacteria across the surface of the Roux bottle which was 
then incubated at 32°C for 18 h. After incubation, the bacterial 
growth was rinsed from the surface of the Roux bottle with 20 to 30 ml 
of sterile physiological saline and stored in a sterile dilution 
blank. This bulk bacterial suspension was adjusted to 25% light 
transmittance at 580 nm at a dilution of 1:35. This adjusted sus-
pension was stored at 4°C until use. The adjusted suspension was re-
newed every 2 wk. 
Antibiotic Medium No. -1 and 4 were prepared before assay as 
per manufacturer's instructions. Each medium was stored in 100 ml 
dilution bottles and kept refrigerated at 4°C until use. The number 
of bottles of each medium needed was liquefied in a steam chest and 
tempered to 48°C in a water bath before plate preparation. 
Sterile, 100 x 15 mm, disposable plastic petri dishes were 
marked for sample identification .and cylinder placement. To each 
labeled plate, 10 ml of sterile Antibiotic Medium No. 1 was trans-
R ferred via a sterile Cornwall pipetter (Becton-Dickinson). This 
layer served as t he base layer. After solidification, petri dishes 
.. 
were placed uncovered in a 39°C i ncubator for 50 min to facilitate 
drying of base layer's surface (4). Covers were replaced and plates 
removed following drying . 
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To each dilution bottle of tempered Antibiotic Medium No. 4, 
0.1 ml of adjusted bulk suspension of Sarcina lutea was added. Novo-
biocin was removed from samples and standards in order to selectively 
analyze for penicillin by adding 1 ml of a sterile resin slurry per 
100 ml of Antibiotic Medium No. 4 (3). The resin slurry is an anion 
exchange resin, Dowex 1 x 4 50 to 100 mesh combined with distilled, 
deionized water. The resin was washed several times with distilled 
water. A slurry was formed by adding deionized water to resin at a 
1.5 volume to weight ratio. The resin slurry was sterilized at 15 psi 
for 15 min. 
The dilution bottle containing culture and resin was inverted 
to facilitate mixing. The medium was transferred by the use of an 11 
ml Mohr pipette. Four milliliters of resin, culture, and medium mix-
ture were added to each plate containing a base layer. This new layer 
was the seed layer. After solidification, the seed layer was dried, 
covers were replaced, and plates were used the same day. 
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Each plate had five sterile stainless steel cylinders (peni 
R cylinders , Fisher Scientific Co.) placed upon the seed layer by 
·sterile tweezers. The dimensions of the cylinders are outside dia-
meter 8 mm, inside diameter 6 mm, and length of 10 mm. .Three alternate 
cylinders on duplicate plates were filled with test sample by dis-
posable Pasteur pipettes (38). The two alternate cylinders were 
filled with 0.05 IU per ml of a reference penicillin standard. Plates 
were incubated at 32°C for 16 h. Following incubation, clear zones 
were measured by calipers and mm ruler to the nearest 0.5 mm. 
Each set of penicillin sample plates had a complement set of 
penicillin standard plates assayed for that analysis. The use of 
standards allowed calculation of sample concentration by linear r~-
gression. 
Cylinder Plate Method for Novobiocin - Dry and Lactating Cow 
12228). 
lutea. 
The test organism used was Staphlococcus epidermidis (ATCC) 
The culture was maintained by the same method as Sarcina 
An adjusted bulk suspension was obtained when a 1:25 dilu-
tion gave a 25% light transmittance at 580 nm. This adjusted sus-
pension was used for up to 1 wk and kept refrigerated at 4°C when 
not in use. The amount of inoculum used was 0.075 ml per 100 ml of 
Antibiotic Medium No. 1. 
Petri plates were labeled for use as for penicillin assay; 
liquified Antibiotic Medium No. 1 tempered to 48°C was inoculated 
and inverted to disperse the inoculum. Seven milliliters of 
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inoculated agar . wer e pi petted to · labeled petri plates by the Cornwall R 
pipetter. After hardening, petr_i plates were placed uncovered in a 
39°C incubator to ~ry for 35 min. After drying, plates were removed, 
recovered, and used t hat day. 
Cylinders were placed upon agar surface in the same manner as 
for penicillin assay. The reference standard of 0.5 µg per ml of 
novobiocin was added to two alternate cylinders of each sample plate~ 
Each sample was assayed on duplicate plates. Sample milk containing 
penicillin had penicillinase (Bacto-penaseR concentrate from _Difco 
Laboratories) added to an aliquant of sample at a rate of 0.5 ml per 
10 ml of milk sample. Labeled test tubes containing sample and peni-
cillinase were incubated at 37°C for 30 min to inactivate penicillin 
present. Three alternate cylinders were filled with sample on corre-
sponding labeled duplicate plates. Plates were incubated at 32°C for 
16 h then removed and zones of inhibition were read as for penicillin 
assay. A standard set of novobiocin plates were assayed each time 
assays was carried out to test for novobiocin in sample milk. 
Preparation of Standard Curve - Novobiocin, Penicillin 
The sodium salt of penicillin G had an activity of 1675 Inter-
national Units (IU) per mg of penicillin. The sodium salt of novobio-
cin was dried at 100°C under vacuum for 4 h (13). Both antibiotics 
were obtained from Sigma Chemical Company, St. Louis, MO. 
A small but known weight of antibiotic being assayed was dis-
solved in 100 ml of the appropriate buffer to give a stock solution. 
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-Penicillin was dissolved in 1% -phosphate buffer, pH 6.0 + 0.1 (8.0 gm 
monobasic potassium phosphate and 2.0 g dibasic potassium phosphate 
·diluted to 1 l with distilled water) (43). Novobiocin was dissolved 
in 0.1 M phosphate buffer, pH 8.0 ± 0.1 (0.523 gm monobasic potassium 
phosphate and 16.73 gm dibasic potassium phosphate diluted to 1 l with 
distilled water) (43). Both buffers were corrected to pH with either 
18 N phosphoric acid or 10 N potassium hydroxide, and dispensed into 
dilution bottles, then autoclaved at 15 psi for 15 min. 
A calculated portion of penicillin stock solution was diluted 
with 1% phosphate buffer to give a concentration of 10 IU per ml. 
Novobiocin stock solution was diluted with 0.1 M phosphate buffer to 
give a concentration of 10 µg per ml . Further dilutions were done 
with 2% fat, antibiotic free, milk obtained from SDSU Dairy Plant. 
To obtain a standard response curve, the following concentrations were 
assayed for penicillin: 0.2, 0.1, 0.05, 0.025, 0.0125, and 0.0063 IU 
per ml; novobiocin: 2.0, 1.0, 0.5 , 0.25, 0.125, and 0.0625 µg per ml. 
Reference concentrations were penicillin 0.05 IU per ml and novobiocin 
0.5 µg per ml. Each standard had sufficient plates assayed to give 15 
zone diameters and eight reference zone diamters. The average sum of 
all reference standard zones was the basis to calculate corrected 
zones and corresponding concentrations were used in regression analysis. 
A regression line was formed by plotting each standard concentration 
on the y-axis as the log 10 of that standard and the corrected zone 
diameter as x values. This information was programmed into a calcula-
tor and used to give the concentration of antibiotic present when the 
corrected zone diameter was known for the test sample. 
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RESULTS ANp DISCUSSION 
The mai.n objective of this study was to determine the extinc-
tion endpoint s of dye and antibi~t ic in each of eight dye-antibiotic 
dry cow intramanunary infusions and two dye-antibiotic lactating .cow 
preparations. The pr epara tions were studied to select an infusion in 
which the dye. concentra t ion in milk from treated quarters would not 
fall below the visual endpoint, 0.125 mg of dye per liter of milk, 
until the antibiot ic concentration had fallen below 0.01 IU of peni-
cillin per ml milk, using the cylinder plate assay. Dye concentra-
tions were also determi ned by an ion exchange resin method sensitive 
to 0.02 mg of dye per liter of milk which is the subvisual endpoint. 
The criteria established for determining dye extinction end-
points consisted of visual observation of milk samples for blue color. 
The dye endpoint was reached when a aliquant of sample milk, in a 
white titration cup, was not visibly discolored blue. The subvisual 
criteria consisted of comparing resin treated milk samples to stand-
ards. 
Antibiotic residues were determined by the cylinder plate (CP) 
method (13). Antibiotic crossover from treated to untreated quarter(s) 
was analyzed for by the cylinder plate method (13) and by the Delvo-
R test -P method. 
Dye and Antibiotic Residues in Milk Following Intramammary Infusion 
With Dry Cow Preparations 
AlbadryR containing FD&C Blue No. 1 
R The data summary for cows treated with Albadry at 
two dye levels is given in Appendix Table 1. Novobiocin was not 
present in milk following freshening in calving dates varying f r ·om 
15 to 81 days post-treatment. Visual dye was detected in only one 
of eleven cows treated at the 250 mg dye level and in none of the 
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six cows treated at the 25 mg dye level. Resin detectable quantities. 
of dye were found from no milkings to eight milkings. Resin results 
indicate a longer retention time of the 250 mg dye level when compared 
to the 25 mg dye level which is the expected result. The absence of 
novobiocin in postpartum milk may be explained by the action of the 
base to release the antibiotic over a period of time which was less 
than the shortest calving-treatment interval. Little data are avail-
able on the incidence of novobiocin in milk following dry cow treat-
ment. Heald et al. (33), and Pearson and Wright (57) reported novo-
biocin data in terms of clearance rate of infectious organisms which 
was not done for this study and gave no indications of novobiocin in 
postpartum milk. 
Albadry PlusR containing FD&C Blue No. 1 
The data summary for cows treated with the .Albadry 
R Plus preparations at three different dye levels is given in Appen-
dix Table 2. Visual dye was found in only two cows (cows no. 3315 
and 3712) for two and three milkings , respectively. Resin dye varied 
from none to five milkings. Resin dye results were comparable to 
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R Albadry in that the highes t dye level, 250 mg, persisted longer 
than the 25 mg level. Appendi x Table 2 shows no milkings for resin 
bound dye at the 25 mg level; however, this may be attributed to the 
incorrect reading of resin resul t s since the 25 mg level was the first 
preparation s tudied. Colostrum and bl ue dye form a color complex 
similar to a ·greenish color becaus e colostrum is high in carotene 
which is yellow. Blue and yellow when combined form a green color. 
Standards for resin dye comparison were prepared using 2% fat milk 
which is lower i n carotene. Colos t rum samples to 2% fat milk stand-
ard resin comparisons made after t his became apparent were done by 
identifying samples which were blue or greenish in color. This method 
of determination of r esi n dye i n col ostrum was used for all remaining 
tests except the initial f ive cows at the 25 mg dye level of Albadry 
R Plus • Therefore, one to t wo milkings may have been possible for 
resin dye at the 25 mg dye level. 
Penicillin and novobi ocin were used in combination for this 
study. Novobiocin was not pr esent in postpartum milk in all cows 
R treated with Albadry Plus . These were t he same results as noted for 
AlbadryR. Penicillin was present in only one cow (cow no. 3048) for 
two milkings. This penicillin retention may be due to physiological 
characteristics of cow no. 3048 udder. Calving-treatment intervals 
R ranged from 8 to 59 days in Albadry Plus treated cows. 
Uvarov (79) reported that some cows which were dry for 7 mo 
before treatment contained higher levels of penicillin at 20 days 
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post-treatment than cows which were dry for 1 to 4 mo. Cow no. 3048 
was dry 7 mo before treatment, so this may be the reason for the pro-
sence of penicillin in postpartum milk. Cow no. 3048 calved 24 days 
after infusion. However, cows no. 3356, 3555, and 3468, which were dry 
7 to 8 mo before treatment and calved 21, 59, and 25 days, respective-
ly, after treatment , were negative for penicillin in postpartum milk. 
The reason for the ant i biotic clearance may be explained by comparing 
these results to those of Ziv et al. (85, 86). Ziv et al. (86) re-
ported a penicillin clearance time of 8 days when eight cows were in-
fused in each quarter with 100,000 IU of penicillin G and 500 mg of 
furaltadone in miner al oil. The penicillin concentration for Albadry 
R Plus containing FD&C Blue No. 1 is 200,000 IU of penicillin G i~ 
3% aluminum monostearate in pea.nut oil gel. Ziv et al. (85) used a 
base similar to Albadry PlusR which was 3% aluminum stearate in mineral 
oil containing 800,000 IU of penicillin G and 800 mg of dihydrostrepto-
mycin. Treatment of 1/10 the antibiotic concentration of drying off 
resulted in penicillin concentrations from 0.1 to 0.01 IU per ml in 
udder secretions at 7 days post-treatment. The decline in penicillin 
was exponential (85). Since only the milk from one cow (cow no. 3048) 
contained penicillin, the depletion of antibiotic could be considered 
similar to that of Ziv et al . . (85, 86). The difference noted for cow 
no. 3048 may be attributed to a 7 mo dry period and physiological 
characteristics of the oldest cow on trial. 
R Albadry Plus containing FD&C Blue No. 2 
R The data summary for cows treated with Albadry Plus 
preparations at t hree dif f erent dye levels of FD&C Blue No. 2 are 
given in Appendix Table 3. No antibiotics were detected in milk 
following freshening af any cow on trial. This was the same result 
R as reported by Albadry Plus containing FD&C Blue No. 1 in Appendix 
Table 2. Dry cows t reated with preparations containing FD&C Blue 
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No. 2 tested negative for dye in milk fo llowing freshening at the 
visual or subvisual level for 25, 125 , and 250 mg dye levels. Little 
research has been done with this dye as a marker for antibiotics in 
mastitis preparations . The treatment-calving interval ranged from 12 
to 53 days. This dye has a lower molecular weight than FD&C Blue No. 
1 and also has a l ower intensity of color. Research by Novak (53) 
using FD&C Blue No. 2 in lactating preparations reported visual and 
subvisual clearance times of 2 to 3 days post-treatment at the 250 mg 
dye level. This data further explains why dry cows treated at 35 days 
prepartum would not likely contain dye in milk at freshening. The 
shortest interval was 12 days in this research. An additional factor 
to consider would be the high carotene content of colostrum and how it 
affects dye color in milk as explained previously. Food, Drug, and 
Cosmetic Blue No. 2 is not as _ intensely colored as FD&C Blue No. 1, 
which may further elucidate why its presence was not noted in 
colostrum (2). 
Udder Irritation - Dry Cows Treated With Preparations Containing 
FD&C Blue No. 1 
R R Albadry Plus and Albadry containing FD&C Blue No. 1 at the 
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250 mg dye level were studied for udder irritation. Udder irritation 
studies included 7 days of pre-treatment examination of each quarter 
of all cows studied; the udder was checked for heat, swelling, pain, 
texture, and symmetry. Each cow was treated in two quarters on the 
same side of the udder. Post-treatment examinations were made for 
7 days following treatment to detect changes in the udder status. 
No udder irritat i on was detected in any of the 11 cows checked. 
Calving-treatment intervals ranged from 26 to 44 days. Cows treated 
at the 250 mg dye level for FD&C Blue No. 1 and 2 in all four quarters 
also showed no udder irritation. Cow no. 3315 (Albadry PlusR contain-
ing FD&C Blue No. 1) exhibited some swelling, but this was attributed 
to calving at 8 days post-treatment. This early calving was a result 
of a 1 mo error in calving projection date and not as a result of 
treatment. These results indicate that the presence of dye at the 
highest dye level (250 mg) will not cause udder irritation. Feagan 
and Dawson (21) reported no decrease in milk production resulted in 
the subsequent lactation when cows were treated at drying off with 
125 mg of FD&C Blue No. 1. A 20% increase in milk production was noted 
when dye and 100,000 IU of penicillin were used together versus no 
treatment (21). 
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.Short-term Dry Cow Treatment 
Eight dry cows were t reated in two alternate front and rear 
R quarters with Albadry Plus containing FD&C Blue No. 1 at the 250 mg 
dye level; the range of prepartum treatment was 1 to 14 days. Appendix 
Table 4 gives a summary of the f i ndings for visual and subvisual dye 
analysis. The visual dye in milk ranged from 3 to 15 milkings. The 
shorter the treatment-calving inter val, t he longer time dye persisted 
after calving. Cow no . 3048 had dye present visually for 15 milkings 
which was seven milkings longe r than t he next longest time ·(cows no. 
3816 and 3380) . All cows were dry appr oximately 2 mo before treat-
ment, so no lengthy dry period effec ts woul d be expected (79). Five 
of eight cows excreted dye from t he r ear and front quarter at the 
same rate regardl es s of calvi ng- t r ea tment interval. Differences 
ranged between two t o f our mi lki ngs and t he front quarters were quicker 
to clear in these cases . The reason may be due to production and 
physiological differences bet ween front and rear quarters on these 
cows. More research in thi s a rea i s wa rranted. Cow no. 3048 undoubt-
edly had a different udder phys i ology f r om others in the trial since 
dye was excreted for such an extended per i od of time. This may be due 
to the older age and more alveolus development allowing the dye to 
penetrate into the upper gland. After calv i ng, the upper glandular 
region may begin to produce milk later than the lower gland and, con-
sequently , begin to flush dye out at seven to eight milkings as milk 
product i on is rising. The lef t rear quarter at milkings six and seven 
were positive for dye at subvisual levels may help to substantiate 
this idea. Subvisual dye was usually found for one to two milkings 
beyond visual . 
Antibiotic r esults are reported in Appendix Table 5. Three 
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out of eight cows exhibited novobiocin in milk samples after freshen-
ing while fiv-e of e ight cows had penicillin present. Generally, cows 
calving after 2 days post - treat ment were clear of novobiocin residues 
in milk. Penicillin was found in all but one cow (cow no. 3293) 
calving from 1 to 6 days post-treatment. Milk from cow no. 3593 con-
tained no penic i llin or novobioc in in the l eft rear quarter; this may 
have been due to partial leakage of i nfused product following treat-
ment. Milk from cow no. 3048 had penicillin present for eight milkings 
in both quarters treated. This may again be due to this cow's individ-
ual physiology. Cow no. 3048 was the only one to produce milk which 
tested positive for penicillin residues in the regular dry cow study 
previously discussed. 
Values recorded for antibiotic assays should not be taken as 
absolute because colostrum is very viscous. Antibiotic standards were 
prepared using 2% fat milk so diffusion would be quicker then when 
using colostrum for the cylinder plate assay. The cylinder plate 
assay is based on diffusion of antibiotics into the agar. Ziv and 
Rasmussen (84) reported the repeatability of cylinder plate assay for 
antibiotic residues using cream was low. 
Table 2 gives an overview of the short-term dry cow experi-
ment. On the basis of dye-antibio tic milk out differences, only two 
TABLE 2. Number of milkings for dye and antibiotic extinction. 
Albadry PlusR,a FD&C Blue No. 1 short-term dry cow study. 
b Cow 
number 
3048 
(2) 
3816 
(1) 
3577 
(2) 
3692 
(6) 
3593 
(2) 
3380 
(14) 
3371 
(7) 
3293 
(5) 
Treated 
C quarter 
RF 
LR 
LF 
RR 
RF 
LR 
LF 
RR 
RF 
LR 
LF 
RR 
RF 
LR 
RF 
LR 
d Dye 
15 
15 
9 
9 
3 
6 
6 
6 
3 
5 
3 
7 
4 
4 
3 
3 
Penicillin e 
(Pen.) 
8 
8 
1 
2 
5 
5 
0 
4 
4 
0 
0 
0 
0 
0 
0 
0 
Novobiocine 
(Nov.) 
2 
4 
2 
1 
1 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Average difference 
"dye-antibiotic" 
Pen. Nov. 
7 
7 
8 
7 
-2 
1 
6 
2 
-1 
5 
3 
7 
4 
4 
3 
3 
13 
11 
7 
8 
2 
4 
6 
6 
3 
5 
3 
7 
4 
4 
3 
3 
a R Albadry Plus contains 400 mg novobiocin, 200,000 IU of 
penicillin, and 250 mg of FD&C Blue No. 1 per infusion. One infusion 
per quarter. 
b ()=no. days between treatment and calving. 
C RF= right front; RR= right rear; LF = left front; LR= 
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left rear. No antibiotic crossover from treated to untreated quarters; 
tested by cylinder plate and Delvotes tR P methods. 
dVisual dye. 
eCylinder plate method. 
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cows had penicillin excret i on times longer than dye and this occurred 
only in the right front quarters. As a result of these observations, 
a higher l evel of dye may be reconnnended when treating the front quar-
ters of dry cows. Further r esearch would prove useful to determine 
the optimum level of dye needed. R Since this product, Albadry Plus, 
had a withholding time of 72 h , then two to eight cows exceeded this 
on visual dye but only one cow (cow no. 3048) exceeded T2 h for anti-
biotics. Therefore, i t is recommended for safety purposes, at least 
a 72 h withholding time should be followed unless dye persists longer, 
in which case milk should not be used until after the dye clears. A 
further precaution may be t o have milk checked for antibiotics on cows 
calving less t han 10 day post -tr eatment. No crossover occurred be-
tween treated and unt r eated quarters of the eight cows treated on the 
short-term study. 
Lactating Study - Dye and Antibiotic Residues in Milk Following Intra-
mammary Infusion With AlbacillinR Containing FD&C Blue No. 1 
The objective of this study was to determine extinction end-
points in milk for dye and antibiotics fol l owing intramannnary infusion 
R with Albacillin containing either 25 mg or 250 mg of FD&C Blue No. 1 
dye. Analysis was determined on quarter udder milk samples which 
differed from the study of Novak (53) which analyzed whole udder 
samples . 
• The results of six cows treat ed i n one or two quarter(s) with 
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R _Albacillin con taining 25 mg of _ FD&G Blue No. 1 dye are given in Table 
3, Figure 1, and Appendix Table 6. Infusion was administered twice 
during the a~m. milking at a 24 ·h interval. In five of six cows (cows 
no. 3744, 3737, 3170, 374 9, and 3386) visual dye levels persisted in 
the milk for three milkings with complete subvisual clearance after 
three to fou~ milkings in all five cows. Cow no. 3721 had visual dye 
levels for two milkings and subvisual clearance after the fourth 
milking. Normally, t he lower the milk production per treated quarter 
the higher the concentration of dye in sample milk. This was similar 
to that reported by Vilim et al. (81). Novobiocin persisted . for one 
to two milkings while penicillin persisted for two to three milkings. 
No antibiotic crossover from treated to untreated quarters occurred in 
any of six cows on trial. 
Visual dye-antibiotic differences are shown in Table 2 derived 
from Figure 1 for each cow on trial. Results indicate both antibiotics 
(novobiocin and penicillin) were excreted quicker or at the same time 
as visual dye was · excreted. Novak (53) reported t .hat the 25 mg dye 
level of FD&C Blue No. 1 was unsatisfactory as a visual indicator using 
the same preparation, AlbacillinR. However, this study disagrees with 
the results of the Novak study, it should be noted that treatment in 
the Novak study was done during the p .m. milking in all four quarters 
which may explain the difference. Management practices at SDSU allow 
a 4 h longer time elapse· between p.m. to a.m. milking than a.m. to p.m. 
milking, which may cause these differences: 1) a.m. milk production 
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TAB LE 3 . Number of milkings for dye and antibiotic extinction 
following intramammary infusion with AlbacillinR,a. 
b Penicillin e Novobiocine 
Average difference 
Cow Treated "d;z:e-anti biotic" 
number quarterc Dyed (Pen.) (Nov.) Pen. Nov. 
3744 LF 3 3 2 0 1 
(a .m.) 
3737 LF 3 3 1 0 2 
(a .m.) 
3770 RR 3 2 2 1 1 
(a.m.) 
3749 LF 3 2 2 1 1 
(a.m.) RR 3 2 2 1 1 
3768 LF 3 2 1 1 2 
(a.m.) RR 2 2 1 0 1 
3721 LF 2 2 2 0 0 
(a .m.) RR 2 2 1 0 1 
Average difference 0.5 1.1 
a -R Albacillin contains 150 mg novobiocin, 100,000 IU of peni-
cillin, and 25 mg of FD&C Blue No. 1 per i nfusion. Tw infusions per 
treated quarter at a 24 h interval. 
b Treated a.m. 
C RF= right front; RR= right rear; LF = left front; LR= left 
rear. No antibiotic crossover from treated to untreated quarters; 
tested by cylinder plate and DelvotestR P methods. 
d Visual dye. 
e Cylinder plate method. 
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Figure 1. Duration of dye (D, solid bar denotes sub-
visual assay; open bar denotes visual assay), penicillin (P, 
CP method), and novobiocin (N, CP method) in milk from cows 
R following two intramammary infusions with Albacillin (150 mg 
of novobiocin; 100,000 IU of penicillin per 10 ml infusion) 
containing 25 mg dye No. 1 (FD&C Blue No. 1). 
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~s usually higher than p.m. milk produc t ion, 2) treatment during 
p.m. milking may increase absor pt i on of preparation further into 
upper gland, 3) i ncreased diffus i.on of pr epar ation antibiotics into 
the blood supply, and 4) dec reased antibi otic concentration in milk 
and a slower rel ease o f antibio tics f rom upper gland. The present 
study's resuits a r e basically a higher i n itial antibiotic concentra-
tion and quicker clearance of antibio tics versus Novak's (53) lower 
initial antibiotic conc entration and , i n some instances, longer 
clearance time. 
A comparison of dye resul ts in milk from treated cows 
(Figure 1) shows that five of six cows had subvisual dye for four 
milkings while Novak (53) repor ted only one of five cows with sub-
visual dye for more than three milkings. Four of five left front 
quarters treated had subvisual dye for four milkings while only two 
of four right rear quarters did. This difference may be attributed 
to lower milk production of the left front quarters of the cows 
treated in present study and different treatment time. Further re-
search is warranted using several cows with varying milk productions 
treated quarterly or in all quarters during a.m. or p.m. milking be-
fore definite conclusions can be determined. 
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Nine cows were treated with AlbacillinR containing 250 mg of 
FD&C Blue No. 1 in one or two quarters during the a.m. milking and 
three cows (cows no. 3721, 3737, and 3768) were treated in two quarters 
during the p.m. milkings. Residues results differ slightly between 
these two treatment times (Tables 4 and 5, Figures 2 and 3, and 
Appendix Tables 7 and 8). Antibiot ic excretion times were similar 
with both groups clear of antibiotics at one to three milkings. No 
antibiotic crossover from treated to untreated quarters was deter-
mined. Dawson and Feagan (17), Feagan and Griffin (22), and Vilim 
et al. (81) qlso reported no ant ibiotic crossover when using FD&C 
Blue No. 1 dye. This is of interest since many researchers (5, 10, 
14, 19, 24, 31, 54, 61, 68, 83) reported antibiotic crossover when 
using intramammary infusion preparations not containing dyes. 
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Dye (visual and subvisual) persisted for zero to two less 
milkings for the p.m. treated cows with a range of four to five 
milkings versus five to six milkings for a.m. treated cows. Typically, 
the rear quarters cleared subvisual dye one milking sooner than the 
front quarters on all cows treated during the a.m., but no difference 
was observed for the p.m . treated cows. Novak (53) reported nearly 
equal dye extinction between cows treated during the a.m. or p.m. 
milking with Albac·illinR containing 125 mg of FD&C Blue No. 1. 
To study the correlation between visual dye and antibiotic 
excretion endpoints,differences between these two should be studied. 
Tables 4 and 5 give visual dye-antibiotic differences for cows treated 
with AlbacillinR containing 250 mg of FD&C Blue No. 1. Dye-penicillin 
differences for p.m. treated cows had an average difference of 0.66 
milkings while p.m. treated cows reported a 1.77 and 2.0 milking aver-
age difference. Dye-novobiocin differences for p.m. treated cows had 
TABLE 4. Number of milkings for dye and antibioiic extinction 
following i ntramammary infusion with Albacillin ,a. 
Cowb 
number 
3355 
(a .m.) 
3555 
(a .m.) 
3768 
(a .m.) 
3755 
(a.m.) 
3637 
(a.m.) 
3599 
(a .m.) 
Treated 
C quarter 
LF · 
RR 
LF 
RR 
LF 
RR 
LF 
LF 
LF 
Average Difference 
d Dye 
4 
4 
5 
lt, 
4 
4 
5 
5 
4 
Penicillin e 
(Pen. ) 
3 
2 
3 
2 
3 
2 
3 
2 
3 
Novobiocin e 
(Nov.) 
2 
2 
2 
2 
1 
1 
2 
1 
2 
Average difference 
"dye-antibiotic" 
Pen. Nov. 
1 
2 
2 
2 
1 
2 
2 
3 
1 
1. 77 
2 
2 
3 
2 
3 
3 
3 
4 
2 
2.66 
aAlbacilli~ contains 150 mg novobiocin, 100,000 IU of peni-
cillin, and 250 mg of FD&C Blue No. 1 per infusion. Two infusions 
per treated quarter at a 24 h interval. August trial. 
bTreated a.m. 
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cRF = right front; RR= right rear; LF = left front; LR= 
left rear. No antibiotic crossover from t reated to untreated quarters; 
tested by cylinder plate and DelvotestR P met hods. 
dVisual dye. 
eCylinder plate method. 
TABLE 5. Number of milkings fo r dye and antibiotic extinction 
following int ram.ammary infusion with AlbacillinR,a. 
b Penic illine Novobiocine 
Average difference 
Cow Treated d "die-antibiotic" C number quarter Dye (Pen.) (Nov.) Pen. Nov. 
3721 LF· 3 1 2 2 1 
(p.m.) RR 3 2 2 1 1 
3737 LF 4 3 2 1 2 
(p.m.) RR 3 3 2 0 1 
3768 LF 3 3 2 0 1 
(p.m.) RR 3 3 2 0 1 
Average difference - p.m. treatment 0.66 1.16 
3260 LF 5 2 2 3 3 
(a .m.) 
3555 LF 4 3 2 1 2 
(a.m.) 
3315 LF 5 3 3 2 2 
(a.m.) 
Average difference - a.m. treatment 2.0 2.33 
aAlbacillin contains 150 mg novobiocin, 100,000 IU of peni-
cillin, and 250 mg of FD&C Blue No. 1 per infusion. Two infusions 
per treated quarter at a 24 h interval. June-July trial. 
b a.m., p.m. = treatment time. 
cRF= right front, RR= right rear; LF = left front; LR= 
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left rear. No antibiotic crossover from treated to untreated quarters; 
tested by cylinder plate and DelvotestR P methods. 
dVisual dye. 
eCylinder plate method. 
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Figure 2. Duration of dye (D, solid bar denotes ·sub-
visual assay; open bar denotes visual assay), penicillin (P, 
CP method), and novobiocin (N, CP method) in milk from cows 
following two intramamroary infusion~ with AlbacillinR (150 mg 
of novobiocin; 100,000 IU of penicillin per 10 ml infusion) 
containing 250 mg dye No. 1 (FD&C Blue No. 1). 
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Figure 3. Duration of dye (D, solid bar denotes sub-
visual assay; open bar denotes visual assay), penicillin (P, 
CP method), and novobiocin (N, CP method) in milk from cows 
following -two intram.ammary infusions with ·AlbacillinR (150 mg 
of novobiocin; 100,000 IU of penicillin per 10 ml infusion) 
containing 250 mg dye No. 1 (FD&C Blue No. 1). 
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-an average dif f erence of 1.16 milkings compared to p.m. treated cows 
which had a 2.33 and 2 .66 milking aver age difference. These results 
indicate that if cows are treated dur i ng the p .m. milking the dye-
antibiotic correlation is closer than if cows are treated during the 
a.m. milking. 
Novak (53) found a close correlation between visual dye and 
antibiotic extinction following treatment with AlbacillinR contain-
ing 250 mg of FD&C Blue No. 1 during the p.m . milking in all quarters. 
Three of five cows c leared both antibiotic and visual dye by the third 
milking and the other tlNO cows had visual dye for one milking more. 
Subvisual dye persisted until the f ifth milking . This is the same for 
two of three cows (cows no. 3737 and 3768) treated during the p.m~ 
milking on this trial. Six of thirteen quarters on this present study 
treated during the a .m. milking cleared antibiotic one milking less 
than visual dye and seven of thirteen quarters treated two milkings 
less. Subvisual dye ranged from five to six milkings for the a.m. 
treated quarters and four to five milkings for the p.m. treated quar-
ters. 
Vilim et al. (82) infused 250 mg of FD&C Blue No. 1 with 
100,000 IU of penicillin in a cerate base in :all quarters of cows 
with experimentally induced mastitis on one side of the udder. Dye 
persisted from three to six milkings visually and penicillin persisted 
for two to five milkings when using the cylinder plate assay. This 
indicates the dye persisted visua lly as long as penicillin on all the 
cows and subvisually for one to two milkings longer than penicillin. 
Cows were trea .ed a fter the p.m . milking for three consecutive days 
before sampl ing ·~ No significant differences were no ted between in-
fected and uninfected quarters • . A slightly longer withdrawal time 
(one to two milki ngs) for penicillin is the main difference in com-
paring this study and ovak's ( 53) to Vilim' s (82) research. This 
may be due to the three t :Lme t re.atment and the different base used 
by Vilim et al . (82). 
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One other method of compa.ring dye differences between a.m. 
and p.m. treated cows i s by determining percent dye recovery. Tables 
6, 7 ,. and 8 have these summaries for all cows on the lactating study. 
Cows treated during the a.m. had percent dye recoveries ranging from 
67 to 160% while cows treated during the p.m. had a range of 35 to 60%. 
Percent recovery was based on the second infusion of preparation; , 
therefore, dye from first infusion may affect results if present after 
second milking. Total production of each quarter was not a significant 
factor in increas ing or decreasing percent recoveries. Results in-
dicate p.m. treated cows have lower dye recoveries regardless of pro-
duction. Dawson and Feagan (17 ), and Feagan and Griffin (23) reported 
dye recoveries of 50-90%, 75%, and 77%, respectively, when FD&C Blue 
No. 1 was used. The values of this research would indicate that dye 
percent recovery is similar between studies with only p.m. treated cows 
showing any significant differences. Again, this could be attributed 
to difference in treatment time, but more research is necessary before 
this can be attributed wholly to unequal milking intervals. 
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TABLE 6. Perc.ent dye a recovery following Rb infusion with Albacillin' • 
Milk Total dye 
Cow Tre.:3. ted production recovered Perc:ent dye 
C d (mg)f number quarter (kg)e recoveredg 
3744 LF 6.89 16.72 66.8 
(a.m.) 
3737 LF 7.76 20.89 83.6 
(a.m.) 
3770 RR 10. 70 28.26 113.0 
(a .m.-) 
3649 LF 4 . 22 25.70 102.8 
(a .m.) RR 8.12 22.70 90.8 
3386 LF 5.90 22.92 91.6, 
(a .m.) RR 8.21 20.16 80.6 
3721 LF 8.03 28.49 113.9 
(a .m.) RR 11.20 17.73 70.9 
aFD&C Blue No. 1. 
b R Albacillin contains 150 mg of novobiocin, 100,000 IU of 
penicillin, and 25 mg FD&C Blue No. 1 per infusion. Two infusions 
at a 24 h interval. July trial. 
c() • treatment time. 
d . . 
LF • left front; RR = r .ight rear. 
eTotal milk production for three milkings after second in-
fusion. 
fTotal mg dye recovered based on calculation derived from 
milk production and dye concentration for each milking after second 
infusion dye persisted. 
8Percent recovery based on last infusion of AlbacillinR. 
Recovery may include dye from both infusions which may result in 
percent recoveries greater than 100%. 
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TABLE 7. Percent dye a recovery following R b infusion with Albacillin' • 
Milk Total dye 
Cow Tr eatedd production recovered Percent dye C number quarter (kg)e (mg)f recoveredg 
3721 LF 15.08 84.34 33.7 
(p .m.) RR 21.13 89.57 35.8 
3737 LF 16.16 113.08 45.2 
(p .m.) RR 11.40 112. 69 45.0 
3768 LF 13 . 61 147.16 58.9 
(p.m.) RR 14. 92 96.64 38.6 
3260 LF 8.67 219.88 87.9 
(a.m.) 
3555 LF 7. 95 201. 61 80.6 
(a .m.) 
3315 LF 7.91 396.53 158.6 
(a .m.) 
a FD&C Blue No. 1. 
bAlbacillinR contains 150 mg of novobiocin, 100,000 IU peni-
cillin, and 250 mg FD&C Blue No. 1 per infusion. Two infusions at a 
24 h interval. June-July trial. 
c() = treatment time. 
d LF :a left front .; RR = right rear. 
eTotal milk production for three milkings after second in-
fusion. 
f Total mg dye recovered based on calculation derived from 
milk production and dye concentration for each milking after second 
infusion dye persisted. 
8Percent recovery based on last infusion of AlbacillinR. 
Recovery may include dye _from both infusions which may result in 
percent recoveries greater than 100%. 
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+ABLE 8. Percent dye a r ecovery following infusion with AlbacillinR,b_ 
Milk Total dye 
Cow Trea ted production recovered Percent dye 
C d (mg)f number qua.rter (kg)e recoveredg 
3355 LF 7.82 295.87 118.4 
(a.m.) RR 9.17 301.19 120.4 
3555 LF 4.85 200.57 80.2 
(a.m.) RR 15.71 251.11 100.4 
3768 LF 10.37 203.19 81.2 
(a .m.) RR 13.16 208. 90 83.6 
3755 LF 10.97 234 .19 93.7 
(a.m.) 
3637 LF 8.16 244.67 97.9 
(a.m.) 
3599 LF 9.97 261.90 104.8 
(a .m.) 
a FD&C Blue No. 1. 
bAlbacillinR contains 150 mg of novobiocin, 100,000 IU peni-
cillin, and 250 mg FD&C Blue No. 1 per infusion. Two infusions at a 
24 h interval . August trial. 
c() = treatment time. 
d LF 2 left front; RR= right rear. 
eTotal milk production for three milkings after second in-
fusion. 
f Total mg dye recovered based on calculation derived from 
milk production and dye concentration for each milking after second 
infusion dye persisted. 
gPercent recovery based on last infusion of AlbacillinR. 
Recovery may include dye ·from both infusions which may result in 
percent recoveries greater than 100%. 
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The r esul ts of the lactating study indicate that if treatment 
of cows occurs 'luring t he a .m . milking, the 25 mg level of FD&C Blue 
No. 1 is a sa. t:f.s far:. t or y dye level to use with Albacillin and the 250 
mg level of dye is t oo high unless treatment is done during the p.m. 
milking. Rea l lst.ica lly , a more in depth study would be needed to con-
firm these conclusions . 
Udder Irritation Fol lowing Intramammary Infusion With AlbacillinR 
Containing 25 or 250 mg of FD&C Blue No. 1 
Udder irritat i on s tudi es were conducted on the 25 mg and 
250 mg level of FD&C Blue No. 1 dye. The presence of udder irritation 
was conduc ted on a quarter udder basis and evaluated by these criteria: 
1) somatic cell counts (SCC) greater than 1.5 million for two or more 
consecutive milkings, 2) physical signs of inflammation including heat, 
pain, swelling, and a change of symmetry, 3) abnormal foremilk as in-
dicated by strip cup examination, and 4) a 25% or greated decrease in 
milk product ion fo r two or more consecutive milkings. 
Data from pre-treatment milkings were used to calculate base 
lines as comparisons for post-treatment milk production and SCC. In-
dications of irritation occurring after 4 days post-treatment of second 
infusion were not considered to be treatment related. 
Appendix Tables 9 through 44 give sec and production data for 
each cow on trial. Tables 9, 10, and 11 give summary data of udder 
irritation criteria for cows treated quarterly with AlbacillinR con-
taining 25 or 250 mg of FD&C Blue No. 1. No loss of production 
TABLE 9. Summar y of udder irritation criteria from cows following 
int ramarr,.ma ry infus ion \with AlbacillinR,a cont:.:1inin~ 25 mg dye tfo. lb. 
Pre- trcatr:lC!'lt Decre.a!lcd 
milk milk 
production production Physical 
Cow (kr, )d >?.Si.e No. sec 6 f sign of C numbe r Qua r t er a.m . p.r.i. a.m. p.m. >1.5 X 10 ' irritationg 
3744 RF 0.82 2.55 0 
RR 3.60 2.03 0 
*LI! 3.05 1.63 0 
LR 3.42 1.95 0 
3737 RF 2.50 1.37 0 
RR 2.45 1.33 0 
*LF 3 . 15 1.86 0 
LR 3.50 2.07 0 
3770 RF 3 .50 2 .01 0 
*RR 4.15 2.95 0 
LF 3.20 1.80 0 
LR 4.00 2. 72 0 
3649 RF 2.07 1.36 0 
*RR 3.36 2.12 0 
*LF 1.86 0.95 0 
LR 3.20 1.22 0 
3386 RF 2.42 1.58 0 
*RR 3.35 2.14 0 
*LF 2.45 1.63 0 
LR 3.25 2.00 0 
3721 RF 0.78 o. 72 0 
*RR 3.70 2.61 0 
*LF 3.70 2.61 0 
LR 4.05 2.79 0 
8 150 mg of novohiocin and 100,000 IU penicillin per 10 ml in-
fusion. Two infusions at a 24 h inte rval per treated quarter. 
bFD&C Blue No. 1. 
cRF • right front; RR = right rear; LF = left front; LR "" right 
rear. *Indicates quarter(s) treated. 
dProduction based on :..vcrage of t \ :o a.ra. and two p.m. pre-
treatment milkings. Production in kilogr~~s (kg). 
eProduction ~iased on ~vcr<l?C .:i .~. or p ,:.: . pre-trc:?t~ent milk::.ngs. 
Comparjsons r.iadE:- throu5 h '!li11~inz s 7 / h oft f'. r last fnfu!o-:.on. (-) means no 
decreased milk production; (+) means decreased milk production. 
fHumbcr of ~CC> 1.5 milli~a per ral from first milki~~ after 
first infusion u'!'ltil 72-h po.:; t-trcatm~nt of last infusion. 
glnclurics heat, pain, swelling, and a change in texture or 
symmetry of udtlcr. 
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TABLE 10. Su~mary of udder irritation criteria from COwS following 
lb. Albacillin.R,a contaiaing i ntrar.1ani.mary infusion with 250 mg dye No. 
Pre-treatment Decreased 
milk milk 
production production Physical 
Cow (k6)d >25 ,;c No. sec r, f sign of C irritationg number Qu.:i rt e r a.m. p .:n. a.m. p.n. >1.5 X 10)' 
3721 *RF 1.36 0.93 0 
RR 4 .42 3.27 0 
*LF 3.65 2.40 0 
LR 4.51 3.04 0 
3737 *RF 3.26 2 .Jt1 0 
RR 2.70 1.84 0 
*LF 4 . 03 2.60 0 
LR 4.62 2.60 0 
3768 *RF 2.85 2.21 0 
RR 3.50 2 .45 0 
*LF 3. 55 2.14 0 
LR 2.86 1.62 0 
3260 RF 2.52 1.44 0 
RR 2.80 1.93 0 
*LF 2 .1.5 1.18 0 
LR 1.15 3.18 0 
3555 RF 1..35 0.81 0 
RR 3.5~ 2.95 0 
*LF 1.90 1.43 0 
LR 3.95 2.76 0 
3315 RF 3.27 1.70 0 
RR 2.23 1. 75 0 
*LF 2.10 1.41 0 
LR 3 .40 2.33 0 
alSO mg of novobiocin and 100,000 IU penicillin per 10 ml in-
fusion. T1..'0 infusions at a 24 h interv.il per treated quarter. 
bFD&C Blue ~o. 1. 
cRF • right front; RR• right rear; LF = left front; LR= left 
rear. *Indicates qua rt c r(s) treated. 
dProduction based on avera g e of t,;...·o a.m. and two p.!!1. pre-treat-
ment milkings. Productio~ in kilo~rams ( k;). 
e?roduc:ion based ~n avcra~ ~ ~ .m. or p . ~ . pre-trPat~~~t rn ilkings. 
Comparisons m:ice thro i?·; :1 milki~~s 7"L h after last infusioa. (-) means no 
decreased milk productio:i; (+) means decreased nilk production. 
£Number cf SC~> 1.5 ~illicn ?e~ ml fro~ first milking aft e r 
first jnfusion until 72-h post-c.-cat:r:cn.t of la:;t inf:.1sion. 
glncludcs hea t, pa in, s,.-cll ing, and a c h.:mge in texture or 
symmetry of udd e r. 
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TAB LE 11. Surr.m.1ry of udder irritation cri t er i« from cc,.,.•s following 
int;::ir:i.:i :::i;iary infusion with AlbacillinR,a containing 250 mg dye ~o. 1 b. 
--·---·-··· -- ------------------------------
Co\.' 
numbe r 
Pre-L.ccatment 
milk 
product ton 
(kB)d 
a.m. p.m. 
Decreas~J 
milk 
production 
,-25r.e 
a.m. p.m • 
No. sec 6 f >1.5 X 10 ' 
Physical 
sign of 
irritationg 
. • --------------------------------
3355. 
3555 
3768 
3755 
3637 
3599 
R1'" 
*RR 
*l,F 
LR 
RF 
*RR 
*LF 
LR 
RF 
*RR 
*LF 
LR 
RF 
RR 
*LF 
LR 
RF 
RR 
*LF 
LR 
RF 
RR 
*LF 
LR 
2.59 
2.31 
2.45 
3.72 
1.00 
3 . 13 
1.41 
3.95 
2.31 
2 . 13 
2.78 
3.31 
4.30 
4.67 
J.45 
4.63 
1.59 
4 .21 
2.31 
4.17 
3.31 
3.86 
2.72 
4.21 
1.91 
1.68 
1.3/i 
2.68 
0.95 
2.68 
1.09 
2.45 
1.68 
2.59 
2 .13 
2.72 
1.59 
1.81 
l.lS 
2 .O'i 
1.41 
3.81 
1.81 
3.86 
1.68 
2.63 
1.81 
3.12 
+ 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 150 mg of novobiocin and 100,00J I~ penicillin per 10 ml in-
fusion. T~o infusions at a 24 h interval per treated quarter. 
bFD&C Blue No. 1. 
cRF = right front; RR = right rear; LF =- left front; LR • left 
rear. *Indicates quarter(s) treated. 
dProduction based on one a.m. and one p.m. milking. Production 
in kilobrarns (kg). 
cProduction ba scJ on avcra~e a.m. or p.~. prc-trent~cnt cilkings. 
Ccmparisons n.:i,!e throt.:.; h ::iil king s 72 h aftr!r last infusion. (-) me3ns no 
decreased milk pro<:Iuc::ion; (+) means c:ccrc:ascd milk production. 
fNumbcr of sec> 1.5 million per ml fro ~ first milking after 
first infusion untH 72-h post-trc:1t:i1cnt of last iniusion. 
ginclu<lcs hcac, pain, swelling, a change in t extur~ or 
symmetry of udder. 
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.re_sulted i n any quarter (s) treated with AlbacillinR regardless of dye 
level. No ele a t ed SCC were noted either or physical signs of udder 
irritationo F'oremilk from some quarter(s) treated contained slugs 
for one to f our milkings, bu t was not deemed irritating beyond normal 
udder response. Albac illinR was judged to be non-irritating to 
healthy lact~t i ng udder tiss ue at either 25 or 250 mg dye level of 
FD&C Blue No ., L 
71 
SUMMARY 
Eight dry cow dye/antibiotic intramammary infusion prepara-
·tions were stud:l.ed to : 1) determine dye and antibiotic excretion 
endpoints ,. 2) determi ne t he effectiveness of two dyes at three levels 
as ind icator~ \ f ant ibiotics in postpartum milk, and 3) determine 
udder irritati.on in the 250 mg level of FD&C Blue No. 1 
R Albadry containing 150 mg of sodium novobiocin combined 
with 25 or 250 mg of FD&C Blue No. (Color Index 42090) per infusion 
and Albadry PJ.u. R contai ning 200,000 IU of procaine penicillin G, 
150 mg of sodium novobiocin combined with 25, 125 or 250 mg of FD&C 
Blue No. 1 (Color Index 42090) or FD&C Blue No. 2 (Color Index 73015) 
per infusion were used in this study. The dye and antibiotics w~re 
suspended in 10 ml of aluminum monostearate-peanut oil gel. Fifty-
two heal thy cows entering their second or greater lactation were 
treated in each quarter at approximately 35 days prepartum. 
The 250 mg level of FD&C Blue No. 1 was also studied to detect 
udder irritation. Pre-treatment examination of cows included udder 
palpation to check for heat, pain, swelling, texture, and symmetry 
for 7 days. Cows were treated in two quarters on the same side of 
udder. Post-treatment examination lasted 7 days to detect changes in 
the cow's udder. 
Milk samples were taken after calving and tested for dye and 
antibiotic f or eight milkings. Dye levels were determined visually; 
subvisual dye levels were determined by an i on-exchange resin method. 
Antibiotic residues were detected by the cylinder plate (CP) assay. 
Prepar a ti.ons con taining FD&C Blue No. 2 were not visibly or 
subvisually blie after freshening. Preparations containing FD&C 
· Blue No. 1 wPr.e s ubvtsually blue for up to three milldngs normally 
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and in one c2,se (cow no. 3315) for eight milkings. Only cows rio. 3315, 
3094, and 37r· b.ad visual dye. 
Only one cow ( cow no. 3048) had penicillin present after 
calving. Thi ~ would indicate that preparations containing dye were . 
satisfactory as ind icators of antibiotic persistence. Normally, 
cows are tr.F.:ated at t he end of the lactation and not at 35 days 
prepartum as done fo r t his trial. Also, colostrum milk from fresh 
cows is generally discarded for four milkings before using milk to 
sell. Therefore , preparations containing FD&C Blue No. 1 would ~e 
satisfactory provided treatment was at the end of lactation. Prep-
arations containing FD&C Blue No. 2 would be satisfactory to use; 
however, t he dye is not likely to be present if antibiotics were 
because of its l ower color intensity. 
R Eight dry cows were treated with Albadry Plus containing 
FD&C Blue No. 1 at the 250 mg dye level in four alternate front and 
rear quarters from 1 to 14 days prepartum. Three out of eight cows 
had novobioc i n present after calving but cleared after two milkings. 
Five of eight cows had penicillin present tested by cylinder plate 
assay. Cows calving greater than 6 days after treatment contained 
no penicillin. Dye was present for all eight cows from 3 to 15 
milkings. Only two out of sixteen quarters treated contained anti-
biotics longer than visual dye. These exceptions occurred in the 
· right fron t q .1axter. Five of eight cows excreted dye at the same 
rate from eitlH!r front or rear quarters. 
Cows whi~h are to be treated with Albadry PlusR containing 
250 mg o f FDM,' Bl ue No. 1 a t greater than 7 days prepartum will 
probably no t hav~·: antibiotics in postpartum milk; however, dye may 
R persist for ,. J; to four milkings or more. Therefore, Albadry Plus 
containing d y,;•. :~hould only be used if cows are not going to calve 
for at leas t 10 days so milk can be fed to calves at freshening 
and allow subvtsual dye to clear. 
T'WO lacta t i ng cow dye/antibiotic intramammary preparations 
were studied to~ 1) de t ermine antibiotic and dye excretion points 
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on quarter ud der samples, 2) determine the effectiveness of the two 
levels of dye as indicators of antibiotics in producer milk, 3) deter-
mine udder irri ation at t he 25 or 250 mg dye level of FD&C Blue No. 1. 
AlbacillinR, conta i n i ng 100,000 IU of procaine penicillin G, 
150 mg of sodi um novobioc i n combined with 25 or 250 mg of FD&C Blue 
No. 1 (Color Index 42 090 ) per infusion, was used in the study. The 
dye and antibiotics were suspended in 10 ml of 2% glycerol-monostearate-
peanut oil gel. Eighteen heal thy cows producing 14 to 25 kg of milk per 
day were treated in one to two quarter( s ) each twice at a 24 h period. 
The 25 and 250 mg dye levels were studied for udder irritation. 
Pretreatment examination of the cows i nc l uded udder palpation to check 
for heat, pain, swelling, texture, and symmetry. The nature of fore-
milk f rom each quarter was determined by strip cup examination. Somatic 
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. Cell Counts (SC.:C) were made on . samples collected with a quarter 
milking machir,.e ; sarnple were collected during either a two or four 
. pretreatment, wo on-t reatment, and 8 to 14 post-treatment milkings. 
Milk produc ti,n f r om each quarter was recorded and compared to pre-
treatment production . 
Mil~ $ampl es f or eight post-treatment milkings were tested 
for dye and antibiot i c content. Dye levels were determined visually; 
subvisual dye levels .were determined by an ion-exchange resin method. 
Antibiotic residues were detected by cylinder plate (CP assays and 
antibiotic crossover from treated to untreated quarters by Delvo-
R test -P. 
Albac ill1nR containing FD&C Blue No. 1 at the 25 mg level 
proved the most sa tisfactory dye level for meeting extinction end-
points similar to ant i biotics if treatment was during the a.m. milk-
ings. The 250 mg dye level had from two to four more milkings of dye 
than antibio t ics but still met a 72 h withholding period specified for 
most antibio t ic preparations. The 25 mg dye level would be best if a 
24 h interval between clearance of visual dye and using of milk is 
followed as is used on some antibiotic/dye preparations used in South 
Africa. By following this rule, most subvisual dye would be clear by 
the time milk is used for commercial purposes. 
No udder irritation was detected at either level of dye in 
combination with AlbacillinR. Therefore, AlbacillinR containing 
FD&C Blue No. 1 at either the 25 or 250 mg dye level would be judged 
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nonirritating to healthy udder tissue. 
Further· r esearch to determine the statistical significance 
between dye and antibiot ic milkout times is warranted for all studies. 
Cows should be used which vary in production and age. Any change in 
antibiotic OI · d.y,a c:onc.ent r ation will undoubtedly change extinction 
endpoints a s ·would changing the base vehicle. 
For most purposes , the dairyman would be able to detect the 
presence of an tibiotic s us i ng preparations containing FD&C Blue No. 1 
if the foremilk is observed r ather than the bulk milk. 
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APPENDIX TABLE 1 . Number of milkings AlbadryR,a, containing novobiocin 
and dy~, pers isted i n post-partum milk· following intramammary infusion. 
Interval 
between 
Dye level treatment 
of FD&C and Number of milki~s C 
Cow b Bl ue No . 1 f reshening Antibiotic Dye number (mg) (days) Novobiocin Visual Subvisual 
------ Whole milk sample ------
3175 25 41 0 0 3 
3327 25 46 0 0 3 
3659 25 35 0 0 1 
3448 25 45 0 0 4 · 
3510 25 47 0 0 0 
3742 25 81 0 0 0 
3094 250 15 0 3 8 
3523 250 35 0 0 4 
3770 250 44 0 0 3 
3737 250 43 0 0 3 
3656 250 47 0 0 1 
3627 250 40 0 0 0 
------ Quarter milk sample ------
RF RR RF RR RF RR 
3576* 250 27 0 0 0 0 2 2 
3712* 250 26 0 0 2 2 4 4 
3778* 250 35 0 0 0 0 1 2 
3815* 250 26 0 0 0 0 2 2 
3770* 250 35 0 0 0 0 2 1 
aAlbadryR contains 400 mg of novobiocin and either 25 or 250 mg 
of FD&C Blue No. 1 per infusion. One infusion per quarter. All quarters 
treated unless otherwise indicated. 
b*Indicates cows treat_ed in right front (RF) and right rear (RR) 
quarters only. 
cNovobiocin persistence determined by cylinder plate method; 
visual dye (>0.125 mg dye per l milk) persistence determined by dilu-
tion method; subvisual dye (<0.125 mg dye per l milk) persistence 
determined by resin method. 
APPENDIX TABLE 2. !-!umber of milkings Alb;.1dry PlusR,a, contai:1ing 
novo b ioc in, pen ic il 1 in, and dye, persisted in post-partum milk 
following intram:i:n::iary- in(usion. 
Interval 
between 
Dye level treatment 
of FD&C and Number of milkinss C 
Cow b Blue No. 1 fr~r,Jwn1 ng Antibi,:,tic Die number (rng) (days) Nov. l'eu. Visual Subvisual 
------ Whole milk sample -------
3415 25 35 0 0 0 0 
3727 25 30 0 0 0 0 
3555 25 59 0 0 0 0 
3260 25 54 0 0 0 0 
3744 25 39 0 0 0 0 
3468 ).25 35 0 0 0 1 
3613 125 39 0 0 0 2 
3M9 125 30 0 0 0 2 
3474 125 40 0 0 0 1 
3578 125 49 0 0 0 0 
3315 250 8 0 0 3 5 
3386 250 27 0 0 0 2 
3556 250 21 0 0 0 2 
30!18 250 24 0 2 0 3 
3350 250 39 0 0 0 1 
------- Quarter railk sample 
RP RR RF RR RF RR RF RR 
3591* 250 32 0 0 0 0 0 0 1 1 
3493* 250 35 0 0 0 0 0 0 2 l 
3806* 250 32 0 0 0 0 0 0 0 0 
3828* 250 44 0 0 0 0 0 0 1 1 
3417* 250 33 0 0 0 0 0 0 2 2 
3804* 250 31 0 0 0 0 0 0 0 2 
8 Albadry Pl~sR contains 400 mg of novobiocin, 200,000 IU of 
penicillin, and either 25, 125 or 250 aig of ~D&C Blue No. 1 per in-
fusion. One iafusion per quarter. All qunrters treated unlc·ss other-
wise indicated. 
b*Indicates cows treated in right front (RF) and ri~ht rear 
(RR) quarters only. 
ct?o•:obiocin a~d pcnkilli:1 persist .::::.ce detcr:.ii:1ed by ~ylindcr 
plate method; vis;ial dye (>0.125 r.1~ dye per L tilk) persistence deter-
mined by dilution met hod; subvisual dye ( <0.125 m; dye per .l milk) 
persistence dcterr::ineJ by resin method. 
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APPENDIX TABLE 3 . Number of milkings Albadry PlusR,a containing 
novob i ocin , penicillin , and dye, 
, 
persisted in post-partum milk 
following i n tramaiDlllary infusion. 
Interval 
between 
Dye level t reatment b of FD&C and Number of milkings 
Cow Blue No. 1 fres hening Antitiotic Die 
number (mg ) (days) Nov. Pen. Visual Subvisual 
------- Whole milk sample -------
3637 25 22 0 0 0 0· 
3355 25 21 0 0 0 0 
3647 25 30 0 0 0 0 
3518 25 12 0 0 0 0 
3768 125 28 0 0 0 0 
3755 125 53 0 0 0 0 
3721 125 53 0 0 0 0 
3765 125 26 0 0 0 0 
3455 125 17 0 0 0 0 
3669 125 21 0 0 0 0 
3776 250 19 0 0 0 0 
3599 250 29 0 0 0 0 
3775 250 32 0 0 0 0 
3751 250 31 0 0 0 0 
aAlbadr y PlusR contains 400 mg of novobiocin, 200,000 IU of 
penicillin , and e i ther 25, 125, 250 mg of FD&C Blue No. 2 per in-
fusion. One infusion per quarter. All quarters treated unless other-
wise indicated. 
bNovobiocin and penicillin persistence determined by cylinder 
plate method; visual dye (>0.125 mg dye per l milk) persistence deter-
mined by dilution method; subvisual dye (<0.125 mg dye per l milk) 
persistence determined by resin method. 
APPENDI X TA!lLE 4. Dyea results of short-tern dr y cow study af ter infusion wi th Aib~dry PlusRPb " 
Cow 
number 
3046c 
3816 
3577 
3593 
3380 
3371 
3293 
t.i yi; bet"'·een 
treatment 
and freshening 
2 
l 
2 
2 
14 
7 
5 
Trea ted 
quartP.rd 
RF 
LR 
RR 
LF 
RF 
LR 
RR 
LF 
RR 
LF 
RF 
LR 
RF 
LR 
1 
+++ 
-H-++ 
+++ 
+++ 
+ 
+++ 
+++ 
-++ 
+-+++ 
++ 
++ 
++ 
++ 
-++ 
2 3 
++ -++ 
+l-+ +t 
++ ++/-
++ ++ 
+ 
++ 
++ 
++ 
-++ 
++ 
++ 
-++ 
++ 
+/-
+ 
++ 
-++ 
+ 
++-
+/-
+ 
+ 
+ 
+ 
Pos t-pa r t u~ milki nge 
4 5 6 7 
++ 
-++ 
+ 
+ 
+ 
++ 
+ 
0 
-f+ 
0 
+/-
+/-
-++ 
+ 
+ 
+ 
+ 
+ 
++/-
0 0 
+ 
0 
+ 
+ 
+ 
0 
++ 
G 
+ 
0 
+ 
+ 
0 · 
+ 
a250 mg FD&C Blue No. 1 per infusion. One infusion per treated quarter. 
8 
+ 
+ 
+ 
+ 
0 
0 
bAlbadry PlusR contains 400 mg of novobiocin and 200,000 IU of penicillin per infusion. 
c3048 • dye present until post-partum milking 16. 
9· 
+ 
+ 
+/-
+/-
10 
+ 
+ 
0 
0 
d RF• right front; RR .. right rear; l.f .. left front; LR• left rear. No dye crossover from treated 
to untreated quarter(s) determined by resin mehtod. 
e . +-+++------> + • decre:ising dye color intensity;+/-• questionable visible dye;~· resin bound 
dye; (-)•no dy~. 
(X) 
'-J 
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APr;:::'. !)IX TABLE 5 . rrcsidual levels of novobiocin8 and penicill ina in post-partur.1 nilk following 
intramammary infusicn with Albadry Plt1sa cont:1ininc 250 mg of FDlC Blue ~o. 1. 
Cow 
number 
3048 
3816 
3577 
3692 
3593 
3380 
3371 
3293 
Days 
between 
t r catraent 
and 
freshcni:1g 
2 
1 
2 
6 
2 
14 
7 
5 
Trea. tedb 
qua rLer Assa ye 
RF 
LR 
RR 
LF 
RF 
LR 
RR 
LF 
RF 
LR 
RR 
LF 
RF 
LR 
RF 
LR 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
1 
2.38 
1.40 
2.01 
3.81 
1.53 
0.72 
1.58 
o.so 
0.09 
0.21 
0.03 
0.24 
0.03 
o.oo 
0.00 
o.oo 
0.69 
o.oo 
o.oo 
o.oo 
o.oo 
0,00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
0.00 
0.00 
0.00 
2 
4.09 
0.81 
0.69 
1.25 
0,21 
0.00 
0.00 
0.12 
0.47 
0.00 
0.61 
0.11 
0.02 
o.oo 
0.00 
o.oo 
0.03 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
3 
0.03 
0.00 
0.03 
0.80 
o.oo 
0.00 
0.00 
0.00 
0.07 
0.00 
0.04 
0.00 
0.01 
o.oo 
0.00 
0.00 
0.05 
0.00 
0.00 
0.00 
0.00 
o.oo 
o.oo 
0.00 
0.00 
0.00 
0.00 
0 . 00 
o.oo 
o.oo 
o.ao 
0.00 
Milkin<? 
4 5 
1.10 
0.00 
O.ol 
0.21 
o.oo 
0.00 
0.00 
o.oo 
0.02 
o.oo 
0.03 
0.00 
0.01 
0.00 
0.00 
0.00 
0.06 
0.00 
o.oo 
0 . 00 
o.oo 
0.00 
0.00 
o.oo 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
o.co 
o.oa 
0.33 
0.00 
0.37 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.01 
0.00 
a.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o.oo 
o. oo 
0.00 
0.00 
0.00 
0.00 
o.oo 
6 
0.39 
0.00 
0.27 
o.oo 
0.00 
o.oo 
o.oo 
0.00 
7 
0.19 
0.00 
0.17 
0.00 
0.00 
o.oo 
0.00 
o.oo 
8 400 mg o( novobiocin and 200,000 IU of penicillin per infusion. One infusion per 
treated quarter. 
bRF = ri r.ht front; RR a ri~ht rear; LF = left front; LR= left rear. 
8 
0.09 
o.oo 
0.15 
0.00 
o.oo 
o:oo 
0.01) 
0.00 
cp = penic ill in , I U/ ml; = r,o,_,obi :icin, u~/r.,l. ~-ro c2 n t. ib i ~ t i c crossov er fro,n tre:1ted 
to unt r eat ed quar te rs dct c ri;·,ined ;.,i' c yl iadcr pl a Le :m ri Da l vot e st _._ P method. 
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APr .::::: !>IX TABLE 5 . Residua l level s of novobiocin8 and penicillin a in post-partur.1 n ilk following 
intro.ma mmar y i n fusicn with Albadry Plu sil cont~ini nc 250 mg of FO&C Blue ~o. l. 
Cow 
number 
3048 
3816 
3577 
3692 
3593 
3380 
3371 
3293 
Days 
be t ween 
t r ca tr.:ient 
and 
freshening 
2 
l 
2 
6 
2 
14 
7 
5 
Trea tedb 
quarLer Assayc 
RF 
LR 
RR 
LF 
RF 
LR 
RR 
LF 
RF 
LR 
RR 
LF 
RF 
LR 
RF 
LR 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
p 
N 
l 
2.38 
1.40 
2.01 
3.81 
1.53 
0.72 
1.58 
0.80 
0.09 
0.21 
0.03 
0.24 
0.03 
o.oo 
0.00 
0.00 
0.69 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
0.00 
o.oo 
o.oo 
o.oo 
0.00 
0.00 
0.00 
0.00 
2 
4.09 
0.81 
0.69 
1.25 
0.21 
o.oo 
o.oo 
0.12 
0.47 
0.00 
0.61 
0.11 
0.02 
0.00 
o.co 
0.00 
0.03 
o.oo 
0.00 
0.00 
0.00 
0.00 
o.co 
0.00 
0.00 
0.00 
o.oo 
0.00 
0.00 
0.00 
0. 00 
0.00 
3 
0.03 
0.00 
0.03 
0.80 
0.00 
0.00 
0.00 
0.00 
0.07 
0.00 
0.04 
0.00 
0.01 
0. 00 
0.00 
0.00 
0.05 
o. co 
0.00 
0.00 
0.00 
0.00 
o. oo 
0.00 
0. 00 
0.00 
0. 00 
0.00 
0. 00 
o. oo 
0. 00 
0. 00 
Milkin~ 
4 5 
1.10 
0.00 
O.ol 
0.21 
0.00 
0.00 
0.00 
o.oo 
0.02 
0.00 
0.03 
0.00 
0.01 
0.00 
0.00 
0.00 
0.06 
0. 00 
0.00 
0.00 
o.oo 
0.00 
o. oo 
o.oo 
o.oo 
0.00 
0.00 
0. 00 
0.00 
0. 00 
a.co 
0. 00 
0.33 
o.oo 
0.37 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.01 
0.00 
:::>.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
o. oo 
0.00 
0.00 
0 . 00 
0. 00 
0. 00 
6 
0.39 
0.00 
0.27 
0.00 
0.00 
0.00 
0.00 
0.00 
7 
0.19 
0.00 
0.17 
0.00 
0.00 
0.00 
o.oo 
0.00 
8 400 mg o f no vobioc i n and 200, 000 IU of penic i llin per in fu sion. One infusion per 
treated quarter . 
bRF = ri ~ht front; RR 2 ri ;ht rear; LF = l eft fron t ; LR = left rear. 
8 
0.09 
o.oo 
0.15 
o.co 
0.00 
0.00 
0.01) 
0.00 
cp = pe n ic illin, I U/ml ; = r,o•.rob i:,cin , u~/ r::, 1. ~fo c2nti b i ~ t ic c 1·os sovcr fro 1n tr e.~, t ed 
t o un t r ea t ed quar t ers detcrc·,i ned ~; y cyli a dcr plaL e a rl ri Da lvo t e st _._ P method . 
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APP.E~DIX TA!3LE 6 . Residu::il fovels of novobiocin8 , pe~licillin3 , and 25 mg dycb No. 1 
in milk f ollowi ng i n t r ~t:·:'.:lr.:rnary in f usion of AlbacillbF.,a. 
Cow c 
numhP.r 
3744 
(a.m.) 
3737 
(a.m.) 
3770 
(a .m.) 
3649 
(a.m.) 
3386 
(a .m.) 
3721 
(a.m.) 
Tr.eatecd 
quart cir 
LF 
LF 
RR 
LF 
RR 
LF 
RR 
LF 
RR 
e f Assay' 
N 
p 
D 
y 
?1 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
1 
3.02 
6.11 
6.87 
1.77 
3.71 
7.30 
9.00 
2.20 
1.68 
0.07 
8.15 
2.90 
12.65 
13.69 
18.37 
1.00 
5.83 
1.74 
9.00 
2.09 
13 .63 
10.02 
11.90 
1.68 
6.91 
10.02 
7.80 
2.22 
9.00 
6.02 
9.00 
1.7_2 
9.12 
2. 78 
3. 74 
2.54 
Mil~in~ after lnst infus_i_o_n _____ ~_ 
2 3 4 5 
0.15 
0.41 
0.90 
3.27 
0,0:) 
0.43 
0.38 
3.18 
0.20 
0.39 
1.33 
3.95 
0.89 
0.67 
1.50 
1.77 
0.55 
0.29 
0.65 
3.49 
O.M 
0.10 
o. 70 
3.22 
0.00 
0.11 
0.32 
1.62 
0.07 
0.30 
0,32 
2.60 
0,00 
0.12 
0.32 
3.50 
o.oo 
0.01 
O.lA 
2.04 
0.00 
0.03 
0.1: 
2.22 
o.oo 
0.00 
0.12 
2.63 
0.00 
0.00 
0.12 
1.27 
0.00 
0.00 
0.19 
2.27 
0.00 
o.ao 
0.15 
1.81 
0.00 
0.00 
0.09 
2.50 
0.00 
0.00 
0.10 
3.13 
0.00 
0.00 
0.06 
4.49 
o.oo 
0.00 
0.04 
3.08 
o.oo 
o.oo 
o.oo 
3.45 
0.00 
0.00 
0.03 
5.21 
o.oo 
0.00 
0.06 
1.95 
o.oo 
0.00 
0.06 
3.58 
0.00 
o.oo 
o.o,. 
2.50 
o.oo 
0.00 
0.00 
3.31 
0.00 
0.00 
0.02 
2.86 
0.00 
0.00 
0.00 
3.86 
o.oo 
0.00 
0.00 
1.77 
o.oo 
o.oo 
o.oo 
2.09 
0.00 
o.oo . 
o.oo 
2.86 
0.00 
0.00 
0.00 
1.00 
o.oo 
o.oo 
0.00 
2.27 
0.00 
0.00 
o.oo 
1.59 
o.oo 
0.00 
o.oo 
2.40 
0.00 
o.oo 
0.00 
2 .04 
o.oo 
0.00 
0.00 
2.86 
o.oo 
0.00 
o.oo 
3.03 
o.oo 
0.00 
0.00 
1.45 
o.oo 
0.00 
0.00 
4.31 
o.oo 
0.00 
o.oo 
1.41 
0.00 
0.00 
0.00 
3.18 
0.00 
0.00 
0.00 
2 .22 
o.oo 
0.00 
0.00 
3.18 
o.oo 
0.00 
o.oo 
2.54 
0.00 
o.oo 
o.oo 
0.63 
alSO rr.g novobfoc-in an<l 100,000 IU of penicillin per iniusion. Two infusions per 
treated quarter ~ta 24 h interval. 
bFD.S.C Blue t-;o . 1. 
ca.m., p.m. trc~tmcnt time. 
d LF • left front; RR= right rear. 
~ovobiocin nn<l penicillin dctcr.1lined by cy l:;.n t!cr pl.:i te net hod; dye levels 
> 0.125 rag per l detcl7.'.ined by dilutjon met!1od: < 0.125 mg ::,er C. d 0. tcrnincd by resin 
method. 
f'X • novobiocin, ug/ml; P =- pcnic:!.llin, IUh1l; !) = dye, rt1g/f..; Ya product:i0~, 
kilor.ra1::~. 
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APPENDIX TA .."LE 7 . • es idu,, l levels of novobiocin8 penicillin a and 250 mg dyeb :fo. 1 
in milk foll o,:1.ng 1-ntrama ~.~mary infusion of Alba.cillinR,a. ' 
Cow 
numbcrc 
3355 
(a.m . ) 
3555 
(a.m.) 
37G8 
(a.m.) 
3755 
3637 
(a.m.) 
3599 
(a .m.) 
1';:- t?a Led . 
( 
qua r t:,:r. 
LF 
RR 
LF 
LF 
LF 
e f Assny • 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
l 
6.06 
14 .36 
169.70 
1.59 
13.63 
6.01 
170.80 
1.68 
1.49 
14.14 
181.02 
1.91 
5.83 
14.14 
73.54 
2.72 
5.21 
19.19 
90.51 
1.99 
4.70 
19.19 
78.89 
2.59 
5.83 
8 .44 
101.83 
1.99 
5.8) 
14.36 
147 .10 
1.50 
5.83 
8.86 
133 .. 80 
1. 72 
Milkin g after last infcsion 
2 3 4 5 
0.31 
0.93 
15.37 
2.18 
0.21 
0.82 
9.55 
2.27 
0.30 
0.30 
5. 97 
1. 22 
0.29 
0.30 
14.31 
3,81 
0.00 
1.07 
10. 50 
2.63 
0.00 
0.20 
2.97 
3.31 
0.14 
0. 73 
12.72 
2.86 
0.00 
0.76 
13.25 
2.09 
0.22 
0.11 
13.25 
2.54 
0.00 
0. 02 
0. '44 
1.13 
0.00 
0.00 
0.75 
1.41 
0.00 
0.02 
1.98 
0.6'• 
0.00 
0.00 
1.25 
2.5-+ 
o.oo 
0.03 
0. 49 
l. 72 
0.00 
0.00 
0. 2 5 
2.27 
0 .00 
0.05 
0.99 
1.63 
0.QO 
0.00 
l.98 
1.31 
0.00 
0. 05 
2.67 
1.68 
0.00 
0.00 
0.41 
1. 95 
0.00 
0.00 
0.25 
2.27 
0.00 
0.00 
0.54 
1.22 
0.00 
0.00 
0.20 
4.08 
0.00 
0.00 
0.16 
2.22 
0.00 
0.00 
0.14 
2.81 
0.00 
0.00 
0.15 
2.77 
0.00 
o.oo 
0.41 
1.95 
0.00 
0.00 
0.46 
2.31 
0.00 
0.00 
0.09 
0.92 
0.00 
0.00 
0.04 
1.54 
o.oo 
0.00 
0.14 
0.6S 
0.00 
o.oo 
0.08 
2.56 
0.00 
0.00 
0.08 
1.81 
0.00 
o.oo 
0.04 
2.18 
0.00 
0.00 
0.10 
1. 72 
0.00 
o.oo 
0.13 
1.31 
o.oo 
0.00 
0.05 
1. 72 
6 
0.00 
0.00 
0.0!+ 
2.49 
o.oo 
o.oo 
o. 00 
2.14 
0.00 
0.00 
0.05 
1.04 
0.00 
0.00 
0.00 
3.58 
0.00 
0.00 
0.00 
3.63 
0.00 
o.oo 
0.00 
3.08 
0.00 
0. 00 
0.02 
2.Sl 
0.00 
0.00 
0.03 
2.22 
0.00 
o.oo 
o.oo 
2.86 
al50 mg novobiocin a~d 1 00_,000 Ill of penicilUn pe r infusion. Two infusions per-
treated qua r ter at a ~4 h i nterval. 
bFD&C Blue No . 1. 
ca,m., p.m. = tre~trr.ent ~ime. 
dLF = left front; RR= ri~ht re~r. 
~ fovo biocin a nd pcn ic il] in det:err.,ined b:1 c ylinde r ;, late met ~0d ; dye leve ls 
> 0.125 :ng pe r [ .:k ten1in-=d ~y dil ut fon ,:, ;.at.hod ;< 0 . 125 ... ., i)er L c:!12 te: r ::iincd by rc ~; in 
icthod. 
fN == novo b io ..: i n, u;:: /:n l : r = pcr,ic:i.Uin , I U/rrJ. : !) ·• dye, mg/}' ; Y = production, 
kilo g t·,n!l.S . 
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APPENDIX TABLE 3. Residual levels of novcbioci1/, penicillina, and 250 mg <lyeb ~o. 1 
in milk following intra~~:-1.nJry infusion of AlbacillinR,a 
Cow 
numberc 
3721 
(p.m.) 
3737 
(p.m.) 
3768 
(p.ro..) 
3260 
(a.n.) 
3555 
(a.m.) 
3315 
(a .111.) 
Treatedd 
quarter 
LF 
RR 
LF 
RR 
LF 
RR 
LF 
LF 
LF 
e f 
Assay ' 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
N 
p 
D 
y 
1 
1.38 
0.08 
24.43 
3.90 
2.15 
0 : 11 
19.45 
5.22 
1.38 
0.22 
29.92 
3.22 
1.68 
0.20 
38.89 
2. 77 
1. 78 
0.32 
34 .91 
3.63 
2.85 
0.48 
22.41 
3.18 
5.63 
0.70 
137.50 
1.54 
4.95 
12.38 
135.00 
1.23 
7.55 
1.09 
180.00 
1.41 
Milk after last infusion 
2 3 4 - ~---~6 
0.09 
o.oo 
3.06 
2.ss 
0.20 
0.21 
2.67 
3.67 
0.24 
O.O!t 
3.06 
2.54 
0.14 
0.07 
6.67 
1.72 
0.12 
o.os 
7.30 
2.49 
0.11 
0.10 
4.00 
2.45 
0.12 
0.03 
12 .49 
2.18 
0.36 
0 .07 
18.3i 
1.99 
1.80 
0.19 
85.00 
1.59 
o.oo 
0.00 
0.30 
3.22 
0.00 
o.oo 
0.20 
4.21 
0.00 
0.02 
0.28 
3.59 
0.00 
0.02 
0.32 
3.59 
o.oo 
0.02 
0.35 
3.90 
o.oo 
0.02 
0.16 
3.95 
o.oo 
0.00 
4.21 
1.41 
0.00 
0.02 
2.69 
1.50 
0.22 
0.02 
11.24 
1.50 
0.00 
0.00 
0.09 
2.29 
o.oo 
o.oo 
0.09 
3.36 
0.00 
o.oo 
0.17 
2.54 
o.oo 
0.00 
0.09 
l.77 
0.00 
0.00 
0.09 
1.91 
0.00 
o.oo 
0.08 
2.30 
0.00 · 
o.oo 
0.32 
2.04 
o.oo 
0.00 
0.45 
1. 91 
o.oo 
0.00 
1.30 
1.91 
0.00 
0.00 
0.01 
3.08 
0.00 
o.oo 
0.01 
4. 67 
o.oo 
0.00 
0.00 
3.63 
0.00 
0.00 
0.00 
3.56 
0.00 
o.oo 
0.00 
3.45 
0.00 
0.00 
0.00 
3.40 
o.oo 
o.oo 
0.12 
1.50 
0.00 
0.00 
0.09 
1.32 
0.00 
o.oo 
0.14 
1.50 
0.00 
o.oo 
o.oo 
2.30 
o.oo 
0.00 
0.00 
~.26 
0.00 
o.oo 
0.00 
2.45 
0.00 
0.00 
0.00 
1. 77 
o.oo 
o.oo 
o.oo 
2.04 
o.oo 
0.00 
0.00 
2.27 
o.oo 
o.oc 
0.04 
1.91 
o.oo 
o.oo 
0.02 
1.99 
0.00 
o.oo 
0.04 
3.67 
a150 mg no•:obiocin and 100,Q0O IU of pt;!nicillin per infusion. T\..'O infusions per 
treated quarter at a 24 h intervnl. 
> 0.125 
ictl1od. 
bFD&C Blue ~,o. 1. 
ca.m., p.m. • treatrnc11t tiac. 
dLF • left front; P.R = i:ight rear. 
e Novobiocin ancl renicilJ !.11 deterl'",inc:'·~ h'! cylinder plate :i1etbod; dye le•,els 
ng per l detcr.n.incd by t:ilution met hod; < 0.125 r.~ per l determined by resin 
fN = novobiocin, ug/ ~l; P = pcnicill ~ t , I~/~l; D = dye, ~git; y. production, 
kilogr.:1r:1s . 
APPENDIX TABLE 9. Quarter milk produc-tiona of cow 3744 receiving two 
intrainammary infusions per treated quarter with AlbacillinR,b con-
t aining 25 mg dye No. le. 
Date 
7/13/81 
7/14/81 
7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7 /21/81 
7/22/81 
7/23/81 
p.m. 
a.m. 
p .m. 
a .m. 
a.m. 
p.m. 
a.m~ 
p .m. 
a.m. 
P .m . 
a.m. 
p .m. 
a.m. 
d 
d 
RF 
0.68 
3 . 22 
1.17 
1. 95 
0. 68 
2. 95 
1. 54 
1 . 77 
1. 45 
1.81 
1. 77 
1. 86 
0 .99 
2 .22 
1.32 
1.04 
1.86 
1.09 
1.32 
1.41 
Quarter milk productione 
RR LF* 
2 .04 
3. 77 
2.13 
3.58 
2.22 
2.22 
2.50 
3.86 
2.31 
3. 77 
2.45 
3.36 
2.27 
3.67 
2. 77 
3.36 
2.45 
3.50 
2.32 
3.36 
1.63 
3.22 
1.63 
2.86 
1.77 
3.27 
2.04 
3.08 
1.77 
3.08 
1.81 
3 .04 
1.81 
2.86 
2.13 
2.72 
1.81 
2.60 
1.59 
2.68 
aProduction in kilograms. 
LR 
1.95 
3.58 
1.95 
3.31 
2 .13 
2 .04 
1.95 
3 .40 
2.00 
3.67 
2.13 
2 .49 
2.18 
2.90 
2. 77 
2.90 
2 .49 
2.85 
1.68 
3 .40 
Total 
6.30 
13.79 
6.88 
11. 70 
6.80 
10.48 
8.03 
12 .11 
7.53 
12.33 
8.16 
10.75 
7.25 
11. 65 
8. 98 
10.02 
8.62 
9.96 
6.89 
10.85 
blSO mg of novobiocin and 100,000 I U of penicillin per in-
fusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16 / 81 during a.m. milking. 
eRF = right front; RR= right rear; LF = l eft front; LR= 
left rear. *Indicates quarter(s) treat ed. 
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APPENDIX TABLE 10. Quarter milk productiona of cow 3737 receiving two 
intramammary inf usions per treated quarter with AlbacillinR, con-
taining 25 mg dye No . 1c. 
Date 
7/13/81 
7/14/81 
· 7 /15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/21/81 
7/22/81 
7/23 /81 
RF 
p .m<, 1.67 
a.m~ 3 vl8 
p.m. 1.04 
d a .m,. 1. 95 
p.m . 2.22 
d a .m . 2.41 
p .m. 1.77 
a.m. 2.72 
p.m~ 1.36 
a.m. 2.31 
p .m. 1.45 
a .m. 1.86 
p.m. 1.63 
a.m. 2.49 
p.m.. 1.00 
a.m. 2.40 
p.m. 1.32 
a.m. 2.32 
p.m. 1.13 
a.m. 3.04 
Quarter milk productione 
RR LF* 
1.36 
2. 72 
1.32 
2. 04 
1.41 
2.27 
1.63 
2.54 
1. 72 
2.13 
1.68 
2 .13 
1.81 
2.45 
1. 77 
2.45 
1.45 
2 . 47 
1.50 
2 .86 
1.86 
3 .45 
1.86 
2. 90 
2.22 
3.18 
2 .22 
3.45 
2.09 
1.45 
2. 09 
3 . 08 
2.18 
3.22 
2.18 
3.18 
1.91 
3 .25 
1. 72 
2. 72 
aProduct ion in kilograms. 
LR 
2.13 
3. 72 
2. 00 
3.31 
2.45 
3.54 
2.63 
2.86 
2.50 
3.63 
2.36 
3.59 
2.59 
3.81 
2.50 
3. 72 
2.22 
3.89 
2.22 
3. 72 
Total 
7. 02 
13.07 
6.22 
10.20 
8.30 
11.40 
8.25 
12.57 
7.67 
9.52 
7.58 
10.66 
8.21 
11.97 
7.44 
11.75 
6.90 
11. 93 
6.58 
12.34 
blSO mg of novobiocin and 100,000 IU of penicillin per in-
fusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16/ 81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; LR= 
left rear. *Indicates quarter(s) treated. 
94 
APPENDIX TABL."; J L Quarter milk producti on a of cow 3770 receiving two 
intramammar.y in~usions per trea t ed quarter with AlbacillinR,b con-
taining 25 m.g dye No. 1c. 
Date 
7/13/81 
7/14/81 
·7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/21/81 
7/22 /81 
7/ 23/81 
RF 
a.t'l. 3o 95 
p ., m. l. 91 
d a.m . 3 .. 08 
p om. l. 91 
d 
;3.em . 3 .45 
p.m. 1.99 
a.m. 3958 
p.mo 2 . 18 
a .,m. 3.67 
p.mc 2.13 
a.m. 3 .31 
pffm. 1.91 
a.m. 3 .27 
p.m. 2.59 
a.m. 2 . 59 
p .m. 2. 04 
a.m. 2.40 
p.m. 1.59 
a ~m . 2.95 
e Quarter milk product ion 
RR* LF 
3.03 
4.30 
2.86 
3.90 
2. 90 
3.95 
2.63 
5.21 
2. 86 
3 . 77 
3.04 
3. 95 
1. 77 
3.54 
2.68 
3.50 
2.45 
3 . 72 
1. 86 
3 . 77 
1. 72 
2.63 
1.77 
3. 69 
1.91 
2. 95 
1. 73 
2 . 89 
1. 95 
2. 90 
1. 63 
2 . 77 
1. 77 
3.22 
1. 81 
3.10 
1. 54 
2 . 31 
aProduction i n kilograms. 
LR 
2. 77 
4.39 
2.67 
3.67 
2.50 
3.90 
2.63 
4.63 
2. 77 
4.17 
2.81 
4.04 
2.40 
4.04 
2 .49 
3.86 
2 .49 
3.75 
2.27 
3.58 
Total 
9.79 
16.41 
9.16 
13.28 
9.08 
14. 99 
9.16 
16.37 
9.54 
15.04 
9.78 
14. 02 
8.98 
14.03 
8.62 
13.21 
9.02 
12.75 
7 .85 
12.56 
b150 mg of novobiocin and 100, 000 I U of penicillin per in-
fusion. Two infusions per t reated quar t er at a 24 h interval. 
cFD&C Blue No. 1 . 
dTreatment on 7/15/ 81 and 7/16/ 81 during a.m. milking. 
eRF = r ight front; RR = right r ear; LF = left front; LR= 
left rear. *Indicates quarter (s) treated. 
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APPENDIX TAT3LE_ 12: Quarter milk production a of cow 3649 receiving two 
in7ramammary _ ·J.:\'Li:U:';fons ger treated quarter with AlbacillinR, b con-taining 25 mg dye No. 1 . 
Date 
7/13/81 
7/14/81 
7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/21/81 
7/22/81 
7/23/81 
Quarter milk product ione 
RF RR* LF* LR Total 
-"-"'=··~- -----------------------
p.,1J.L J..36 
a ,,BL, 2 .13 
p.,m ,, L36 
d 
a.cllL, 2. 04 
p .. m. .. 1.32 
d a.m., 2.2 7 
pom~ L 36 
a.m. 2.31 
p ~m. 1 . 32 
a. m. 1.86 
p.m. Ll3 
a .ma 2.17 
p ~m . 1.59 
a ~m. 1.99 
p.m. 1.50 
a.m. 2.22 
p.m. 1.45 
a .m.. 2.25 
p.m. 1.27 
a .m. 2. 04 
2.04 
3 .40 
2 . 22 
3 . 49 
2. 27 
3.,58 
2 .27 
3 .45 
2 .59 
3 . 72 
2.27 
3.90 
2 .18 
3.67 
aProduction in kilograms. 
1.18 
1.86 
o. 72 
1.86 
1.00 
1.77 
1. 27 
L95 
1. 00 
1.41 
1. 68 
1. 50 
1.50 
1.63 
1.13 
1.81 
1.22 
1. 75 
1.09 
1. 68 
*0.45 
4.31 
1.22 
2.90 
2.13 
3.31 
2.22 
3.36 
1.95 
2.99 
2 .04 
3 .40 
2.27 
2.99 
2.45 
3.31 
2.36 
3 .40 
1.59 
3.18 
5.03 
11.07 
5.52 
10.11 
6.54 
10.84 
7.12 
11.20 
6.54 
9.44 
7.16 
10.52 
7.95 
9.47 
7.03 
11.06 
7.30 
11.30 
6.13 
10.57 
bl50 mg o f novobiocin and 100,000 IU of penicillin per in-
fusion . Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; LR= 
left rear. *Indicates quarter(s) treated. 
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APPENDIX T.AIL .. 1 13 ., Quarter milk production a of cow 3386 receiving two 
intramammary i~·usions per treated quarter with AlbacillinR,b con-
taining 25 mg dye No. 1c. 
Date 
7/13/81 
7/14/81 
·7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/21/81 
7/22/81 
7/23/81 
a 
RF 
a.m., 2.49 
p . Dl . 1.59 
d a.m4 2.36 
p.m. 1.50 
d a.m. 2.22 
p.m. 1. 77 
a.m . 2~59 
p m., L 73 
a.m. 2~31 
p .m. 1. 36 
a.m . 2.04 
p .m . 1.22 
a.m. 2.27 
p .m. 2. 04 
a.m. 2.45 
p .m. 1.45 
a.m. 2.40 
p .m. 1. 68 
a.m. 1.41 
Quarter milk productione 
RR* LF* 
2 .04 
3.18 
2.27 
3.54 
2.22 
1.82 
2.50 
3.31 
2.40 
3.18 
2.09 
3.04 
2.31 
3 .49 
2.18 
3 . 40 
2 .09 
2 . 77 
1.63 
2 .40 
1.63 
2.54 
1.68 
3.22 
1.81 
2.50 
1.59 
2.22 
1.59 
2 .22 
1. 73 
2.04 
1.81 
2.13 
1.59 
2.00 
1.68 
2.22 
Producti on in kilograms. 
LR 
1.91 
3.40 
2.13 
3.13 
2.13 
2.95 
2.27 
2.99 
2.13 
3.13 
2.04 
2. 77 
2 .04 
3.63 
2.40 
3 .49 
2 .13 
3.20 
2.22 
3.13 
Total 
7.16 
11.47 
7.62 
11.57 
7.53 
10.21 
8.35 
11.35 
8.03 
10.84 
7.08 
10.07 
7.30 
11.43 
8.75 
11.57 
7.35 
11.00 
7.67 
9.53 
blSO mg of novobiocin and 100,000 IU of penicillin per in-
fusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; LR= 
left rear. *Indicates quarter(s) treated. 
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~PENDIX TAJ.H.E. "4 . Quarter milk production a of cow 3721 receiving two 
1.ntramammar y ·t.ni '<.h:; l.ons per treated quarter with AlbacillinR, b con-
taining 2 5 mv dye No . 1 c • 
Date 
7/13/81 
7 /14/81 
7/iS/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/ 21/81 
7/22/81 
7/23/81 
RF 
a .n , 1. 04 
p.m . 0. 72 
d a offi e O. 58 
p .m. 0 . 36 
d a.m. 0.70 
p om C O O 64 
a.m. 0.86 
p .m. 0. 73 
a.m. 0.68 
p .m. 0. 54 
a.m~ 0.64 
p .m .. 0 .68 
a .m~ 0.86 
p.m. 0. 73 
a .m. 0.73 
p .m. 0.68 
a.m. 0.80 
p.m . 0.68 
a.m. 0.86 
Quarter milk productione 
RR* LF* 
2. 72 
3.95 
2.49 
3.54 
2.54 
3.50 
4.49 
3 . 86 
2. 86 
0 .63 
2. 49 
3 . 77 
2 .13 
[;., .08 
2.90 
3.63 
2.86 
3.75 
2.77 
4.04 
1.86 
3 .08 
1. 77 
2.45 
1. 72 
2.60 
3.13 
2 .86 
2 .04 
2.54 
1.86 
2.72 
3.08 
2. 77 
1.95 
2. 95 
2.09 
2 .85 
1.81 
2.68 
aProduct i on in kilograms. 
LR 
2.81 
4.31 
. 2. 77 
3 .81 
2. 77 
3.70 
4.39 
4.39 
2.95 
3.72 
2.59 
4.13 
3.26 
4 .13 
2.99 
4.39 
3.18 
4.25 
2.81 
4.36 
Total 
8.12 
12.38 
7.75 
10.39 
7.39 
10.50 
12.66 
11. 98 
8.57 
7.58 
7.48 
11.25 
9.16 
11.84 
8.57 
11. 70 
8.79 
11.65 
8.07 
11. 93 
bl50 mg of novobiocin and 100,000 IU of penicillin per in-
fusion. Two infusions per treated quarter ata 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; LR= 
left rear . *Indicates quarter(s) treated. 
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APPENDIX TABLE ~50 Quart er milk productiona of cow 3721 receiving two 
intra.mammary u fusions per treated quarter with AlbacillinR,b con-
taining 250 m~ ct~e No . 1c. 
Date 
6/12/81 
6/13/81 
6/14/81 
6/15/81 
6/16 / 81 
6/17/81 
6/18/81 
6/19/81 
6/ 20/ 81 
6/21/81 
a. .,m. 
a .rn. 
p .m. 
a .• m. 
p em. 
a .m. 
p.m. 
p.m. 
a.m. 
p.m. 
a.m. 
p.m. 
a.m. 
p.m . 
RF 
1. 32 
o. 72 
1.40 
1.14 
1.68 
1.22 
1.27 
Ll3 
1.41 
0.97 
L49 
0.99 
1.22 
0.90 
1.27 
1. 81 
1. 35 
0 .95 
1. 20 
0.99 
Quarter milk pr oductione 
RR* LF* 
4 .26 
3.18 
4 . 58 
3.36 
4.21 
3.36 
4 .39 
2 .04 
4 .40 
3.20 
4.50 
3.30 
3.18 
2 .31 
4.12 
2 .49 
3.90 
2.58 
3 .22 
2.29 
3 . 08 
2 .30 
3.08 
2 .54 
3.45 
2 .31 
3.45 
2.54 
3.40 
2.52 
3.70 
2.45 
aProduct ion in kilograms. 
LR 
4.26 
3 .40 
4.76 
2.67 
5 .08 
3.95 
4.31 
3.58 
4.39 
3.67 
4.39 
3.63 
4.26 
3.49 
4.39 
2.67 
4.10 
3.30 
4.20 
3.50 
Total 
13.02 
9.61 
14.86 
10.66 
15.88 
11.42 
13.01 
10.36 
13.55 
10.22 
13.54 
10.43 
13.24 
9.88 
13.50 
9.06 
13.25 
9.97 
13.60 
10.24 
bl50 mg o f novobiocin and 100,000 IU of penicillin per in-
fusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 6/13/81 and 6/ 14/81 during p.m. milking. 
eRF = r i ght front; RR= right rear; LF = left front; LR= 
left rear. *Indicates quarter(s) trea ted. 
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APPENDIX TABLE 16e Quarter milk productiona of cow 3737 receiving two 
intramammary i~fusions p~r treated quarter with AlbacillinR,b con-
taining 250 mg dye No. 1 • 
Date 
6/12/81 
6/13/81 
6/14/81 
6/15/81 
6/16/81 
6/17/81 
6/18/81 
6/19/81 
6/20/81 
6/21/81 
LF 
a sm. 3.13 
p.m. o 2.13 
a .med 3 .40 
p.m. 2. 54 
a . m .. d 2.86 
p .m. 2.36 
a .m . 3 . 22 
p .m. 2.13 
a.m . 2. 90 
p.m. 2.22 
a.m. 3.45 
p ~m. 2 .13 
a.m. 2 .95 
~.m. 2.45 
a em. 3.27 
p.m. 2.49 
a.m . 3.15 
p.m. 2.15 
a.m. 3.25 
p.m. 2.20 
Quarter milk productione 
RR* LF* 
2.49 
1.72 
2.90 
1.95 
2. 77 
1.72 
2.59 
1.77 
2. 56 
l.77 
2. 77 
1.81 
2 .49 
1.81 
2.59 
3. 27 
2.75 
1.90 
2.65 
1.75 
3.85 
2.58 
4 .22 
2 .63 
3.22 
2.54 
3.59 
2 .54 
3.63 
2 .45 
3.95 
2.31 
3.90 
2.45 
3.67 
1.18 
3.85 
2.30 
3.75 
2.10 
aProduction in kilograms. 
LR 
4.12 
2.40 
5.12 
2.81 
4~26 
2.77 
2.95 
2~95 
4.08 
2. 72 
4.31 
2.81 
4.31 
2.67 
4.21 
3.40 
3.85 
2.70 
3.95 
2.80 
Total 
13.59 
· 8 .83 
15.64 
9.93 
13.11 
9.39 
13.35 
9.39 
13.17 
9.16 
14.48 
9.06 
13.65 
9.38 
13.74 
10.74 
13.60 
9.05 
13.60 
8.85 
bl50 mg of ·novobiocin and 100,000 IU of penicillin per in-
fusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreated on 6/13/81 and 6/14/81 during p.m. milking. 
eRF = right front; RR= right rear; LF = left front; LR= 
left rear. *Indicates quarter(s ) treated. 
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a APPENDIX TABLE 17. -Quarter milk production of cow 3768 receiving two 
intramammary inf usions per treated quarter with Albacil linR, con-
taining 250 mg dye No. 1c. 
Date 
6/12/81 
6/13/81 
6/14/81 
6/15/81 
6/16/81 
6/17/81 
6/18/81 
6/19/81 
6/20/81 
6/21/81 
6/22/81 
a 
RF 
a cm.. 2 .85 
p om. 2.13 
a .. m.d 2.86 
p .m .. 2.31 
a . m.d 2.67 
pem 4 2.18 
a .. m. 3.13 
p. m. 2.22 
a ~m. 3.13 
p.m. 1.95 
a .• m. 2 .56 
p.m . 1.99 
a.m. 2.95 
p.m. 2.04 
a.m. 3 .26 
p .m . 1.82 
a. m. 3.15 
p .m. 1. 90 
a .m. 3.20 
p.m. 2.10 
a.m. 2.97 
p.m. 2.06 
Quarter- milk productione 
RR* LF* 
3.45 
2.30 
3.54 
2.63 
3.1a · 
2.45 
3.95 
2.30 
3.40 
2.27 
3.36 
2.27 
3.40 
2.49 
3.40 
2.27 
3.35 
2.40 
3.42 
2.43 
3.44 
2.38 
3.18 
2 .26 
4.13 
1.99 
3.63 
2.49 
3.90 
1.91 
3.45 
2.04 
3 .08 
2.09 
2. 95 
2.09 
2.99 
2.09 
3.10 
2.01 
2.90 
2.05 
3.33 
2.09 
Production in kilograms. 
LR 
2 .86 
1. 76 
2 . 86 
1.54 
2. 77 
2.09 
2 . 86 
1. 77 
2. 77 
1.68 
3.67 
1.90 
2.68 
1.81 
2.81 
2.27 
3.75 
1.80 
2.80 
1. 75 
2.78 
1.83 
Total 
12.34 
8.45 
13.39 
8.47 
12.25 
9.21 
13.84 
8.20 
12.75 
7. 94 
11.67 
8.25 
11. 98 
8.43 
12.46 
8.45 
12.35 
8.11 
12.32 
8.33 
12.53 
8.38 
blSO mg of novobioc i n and 100,000 IU of penicillin per in-
fusion. Two infusions per treated quarters at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 6/13/81 and 6/14/81 during p.m. milking. 
eRF = right front; RR= right rear; LF = left front; LR= 
l eft rear. *Indicates quarter(s) treated. 
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APPENDIX TABLE" 18. Quarter milk production a of cow 3260 receiving two 
intramammary infusions per treated quarter with AlbacillinR, con-
taining 250 mg dye No . 1c. 
Date 
7/13/81 
7/14/81 
7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/21/81 
7/22/81 
7/23/81 
RF 
p .m ., 1.58 
a.m. 2 .27 
p.m ~ 1. 31 
d a ., m. 2 .77 
p ~m.. 1. 91 
d a.m. 2 .59 
p .m~ 1.81 
a.m o 2.68 
p.m . 1.77 
a . m~ 2. 54 
p .m. 1.59 
a.m. 2.31 
p .m . 1.45 
a .m. 2. 45 
p. m. 1.50 
a.m. 2.22 
p .m. 1.59 
a.m. 2.10 
p.m. 1.50 
a .m. 2. 04 
Quarter milk productione 
RR LF* 
2.00 
3. 04 
1.86 
2.56 
1.32 
1. 77 
1.63 
2.54 
1.86 
2.81 
2.09 
2.17 
1.22 
1.86 
3.22 
2.09 
'1.86 
2.00 
1.63 
2.36 
1.36 
2.09 
1.00 
2.22 
1.54 
2.18 
1.41 
2.04 
1.50 
1.91 
1.36 
1.81 
1.22 
2. 04 
1.27 
1. 77 
1.36 
1.90 
1.22 
1.59 
aProduction in kilograms. 
LR 
1.13 
2.95 
1. 77 
3.40 
2.31 
3.27 
2.22 
3.18 
2.04 
3.13 
2 .04 
2.59 
3.81 
2.86 
2.13 
2.90 
2 .04 
2.85 
1.95 
2.45 
Total 
6.06 
10.34 
5.94 
10. 97 
7.08 
9.80 
7.07 
10.44 
7.17 
10.39 
7.08 
8.89 
7. 71 
9.21 
8.12 
8. 98 
6.85 
8.85 
6.31 
8.44 
b150 mg of novobiocin and 100,000 IU of penicillin per in-
fusion . Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatemnt on 7/15/81 and 7/16/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; LR= 
left rear. *Indicates quarter(s) treated. 
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APPENDIX TABL_,· 19. Quarter milk production a of cow 3555 receiving two 
i ntramammar · .nf 1sions per treated quarter with AlbacillinR,b con-
taining .2.50 11p; dye No • 1 c • 
Date 
7 /13(81 
7/14/81 
7/15/ 81 
7/16/81 
7/17/ 81 
7/18/81 
7/ 19/81 
7/20/81 
7/ 21/81 
7/22/81 
7/ 23/81 
RF 
a ... e 1. 77 
p.m. 0. 95 
a , iT . .. 
11 1. 04 
!Lill - 0 .95 
d 
,Lm ~ 3 .2 0 
p 4m. 1. 09 
1:" • . ,liL 1. 22 
p ~nL. 0 .36 
a~m ~ 0 .82 
p, m. 0. 91 
a.rn. 0 . 4 9 
pom ~ o. 77 
a om~ 0. 82 
P •ttl.e O. 77 
a . m. 1. 45 
p .. m. 0. 54 
a ., m. 1.50 
p.me 0.86 
a .m. 0. 77 
e Quarter milk production 
RR LF* 
2.95 
3.04 
2.95 
4 .04 
2.95 
4.26 
3.13 
4.39 
3. 77 
4.31 
3.18 
4.18 
3.18 
4.22 
2.86 
4.31 
2.90 
4.40 
3.54 
4.09 
1.50 
2.09 
1.36 
1. 72 
1.36 
1.99 
1.50 
1.91 
1.32 
1.99 
1.63 
1.95 
1.27 
2.09 
1.41 
2.31 
1.18 
2.25 
1.68 
1.86 
2. 72 
3.95 
2.81 
3.95 
2.81 
4.13 
2.81 
4.12 
2.50 
3.95 
3.04 
3.86 
2.59 
3.95 
2.45 
4.17 
2.81 
4.05 
3.22 
3. 72 
Total 
7.85 
10.85 
8.07 
10.75 
8.07 
13.58 
8.53 
11.64 
7.95 
11.07 
8.76 
10.48 
7.81 
11.08 
7 .49 
12.24 
7.44 
12.20 
9.30 
10.44 
aProduction in kilograms. 
b 150 mg novobiocin and 100,000 IU of penic i llin per in-
fusion . Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1 . 
dTreatment on 7/15/81 and 7/16 / 81 during a.m. milking. 
eRF = r i ght front; RR= right rear; LF = left front; LR= 
lef t rear . *Indicates quarter(s) t rea t ed . 
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APPENDI X TABLE 20 . · Quarter milk productiona of cow 3315 receiving two 
intramammary infus ions per treated quarter with AlbacillinR,b con-
ta i n ing ·250 mg of dye No. 1c. 
Dat e 
7/13/81 
7/ 14/81 
7/15/81 
7/16 / 81 
7 /17 / 81 . 
7/18/81 
7/19/ 81 
7/20/81 
7/21/81 
7/22/81 
7/23/81 
a 
p.m~ 
p .liL , 
p .ID. 
d a.~n1 .. 
a .. m~ 
P •. m. 
a .. Dl o 
p,m .. 
a ., m. 
p~m .. 
a .m,o 
p ., m. 
a.m . 
p .m . 
a.m . 
p .m . 
a .m . 
RF 
1. 77 
3 .15 
1. 63 
3 .40 
2.04 
2.4 9 
2.40 
2 .04 
2 .81 
3. 08 
1. 91 
3 .18 
1. 99 
2 .99 
1.59 
3.49 
1.36 
3.50 
1.22 
2.59 
Quarter milk productione 
RR LF* LR 
2. 04 
2.58 
1.50 
2.04 
1.41 
2.40 
2.09 
2.31 
1.86 
2.45 
1.91 
2.36 
1.50 
2.31 
1.54 
. 2. 72 
1. 77 
2.80 
1.81 
2 .04 
1.45 
1.86 
1.36 
2.31 
1.41 
1.59 
1.50 
1.91 
1.50 
1.86 
1.59 
1.68 
1.36 
1.95 
1.13 
1.81 
1.27 
1. 75 
1.54 
1. 77 
2.36 
3.40 
2.31 
3.40 
2.27 
3.40 
2.63 
3.18 
1.50 
3.67 
2.49 
3.54 
2.40 
3.36 
2.04 
3.40 
1.95 
3.25 
1.81 
3.18 
Produc t i on in kilograms. 
Total 
7.62 
10.99 
6.80 
11.15 
7.13 
9.88 
8.62 
9.44 
7.67 
11.06 
7.90 
10.76 
7.25 
10.61 
6.30 
11.42 
6.35 
11.30 
6.38 
9.58 
bl 50 mg of novobiocin and 100,000 IU of penicillin per in-
fusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/ 16/81 during a.m. milking. 
eRF = right front; RR= r ight r ear; LF = l eft front; LR= 
lef t r ear. *Indi cates quarter(s) treated . 
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APPENDIX TABLE 21 . Quarter milk productiona of cow 3355 receiving two 
intramammary tnfus i ons per treated quarter with AlbacillinR,b con-
faining 250 mg dye No. 1c. 
Quarter milk 2roduction e 
Date RF .RR* LF* LR Total 
8/24/81 p ~me 1. 91 1.68 1.54 2 .68 7.81 
8/25/81 d 2. 59 2.31 2.45 3.72 11.07 a .m~ 
p .m .. 1.54 2.27 1. 72 2.81 8 .34 
8/26/81 d 2. 36 2.22 2.17 2.81 9.56 <'.J ,m, . 
p .m .. 1.59 1.68 1.59 2.95 7.81 
8/27/81 a ,.m.. 2. 31 2.27 2.18 3.86 10.62 
p.,m~ 1.59 1.41 1.18 2.13 6.31 
8/ 28/81 ;:_t,m . 2. 54 2.27 1.95 3. 72 10.48 
p~m . 1.14 1.54 0.92 2. 72 6.32 
8/29/81 a.,m .. 2 .49 2.14 2.49 3. 72 10.84 
aProduction i n kilograms. 
b 150 mg of novobiocin and 100,000 IU of penicillin per in-
fus ion. Two :infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 8/25/81 and 8/26/81 during a.m. milking. 
eRF = right front; RR·= right rear; LF = left front; LR= 
left rear. *Indicates quarter(s) treated. 
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APPENDIX TAB LE .22. Quarter milk productiona of cow 3555 receiving two 
intramammar y infusions per treated quarter with AlbacillinR,b con-
taining 250 mg dye No. le. 
Quarter milk Eroduction e 
Date RF RR* LF* LR Total 
8/24/81 p .m ., 0 .95 2.68 1.09 2.45 7.17 
8/25/ 81 d 1.00 3.13 1.41 3.95 9.49 a.m~ 
p ,, tJl" o. 77 2.90 1.09 2.81 7.57 
8/26/81 d 1. 09 3.81 1.54 3.36 9.80 a . ., m. 
p ~m . 0 .55 2.72 0.91 3.58 7.76 
8/27/81 a .m G 0 .86 3.81 1.22 3.63 9.52 
p.,m. 0. 64 2.54 0.64 2.22 6.04 
8/28/ 81 a. .m. 0 . 86 4.08 1.22 3.58 9.74 
p .m. 0 . 54 2.56 0.68 2 .13 5. 91 
8/29/81 a.m. 1.32 3.58 1.04 3.63 9.53 
aProduction i n kilograms. 
b 150 mg of novobi ocin and 100,000 IU of penicillin per in-
fusion . Two i nfusions per treated quarter at a 24 h interval. 
cFD&C Blue No . 1. 
d 8/26/81 milking. Treatment on 8/25/81 and during a .m. 
eRF = right f ront; RR= right rear; LF = left front; LR = 
left rear. *Indica t es quarter(s) treated. 
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APPENDIX TABi.E .23 . Quarter ~ilk productiona -of cow 3768 receiving two 
intramamma ry tnf tisions per treated quarter with AlbacillinR, con-
taining 250 mg dye No. 1c. 
Date 
8/44/81 
8/25/81 
8/26/81 
8/27/81 
8/28/81 
9/29/81 
RF 
P o Lo 1.68 
d a.m~ 2 . 31 
P elil~ 1.86 
d 8 .. m 1. 1 
p n. 1. 91 
a ~m,, 2.35 
p .m.. 1.63 
,: ,., r.a O 2. 04 
p. m. 1. 68 
.n.,, m. 2 . 59 
e Quarter milk production 
RR* LF* 
2.59 
3.13 
2.63 
2.86 
2 •. 59 
3.31 
2.27 
2.81 
2.18 
3.08 
2.18 
2.78 
1.99 
2.49 
1. 99 
2.63 
1. 72 
2.22 
1.81 
3.63 
aProduc tion i n kilograms. 
LR 
2.72 
3.31 
2.22 
3.31 
2.40 
3.40 
2.27 
3 .08 
2.36 
3.49 
Total 
9.17 
11.53 
8.70 
10.47 
8.89 
11.69 
7.89 
10.15 
8.03 
12.79 
bl50 mg of novobiocin and 100,000 IU of penicillin per in-
fusion. Two infus i ons per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTrea tment on 8/25/81 and 8/26/81 during a.m. milking. 
e . RF= r i ght front; RR= right rear; LF = left front; LR= 
left rear. *Ind i cates quarter(s) treated. 
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APPENDIX TABLE 24. Quarter milk productiona .of cow 3755 receiving two 
intramammary infus i ons per treated quarter with AlbacillinR,b con-
tainin~ 250 mg ·ye No. 1c. 
Date 
8/24/81 
8/25/81 
8/26/81 
8/27/81 
8/28/81 
8/29/81 
d a ~m. 
d a . .,m . 
.m., 
' . 
-~ clll e 
p .. m. 
a.·m. 
RF 
1.59 
4.30 
2.13 
3.17 
2 .30 
3.31 
.2 .09 
4.22 
2.22 
3.63 
e Quarter milk production 
· RR LF* 
1.81 
4.67 
2.81 
4.26 
3.40 
4.58 
3.22 
4.59 
2.95 
4.40 
1.18 
3.45 
1.68 
2.72 
1.99 
2.86 
1.63 
2. 77 
1. 72 
2.81 
aPr dtction in kilograms. 
LR 
2.04 
4.63 
2.90 
4.49 
3.58 
4.49 
3.13 
4.58 
3.49 
4.39 
Total 
6.59 
17.05 
9.52 
14.64 
11.27 
15.24 
10.05 
16.16 
10.38 
15.23 
blSO mg of novobiocin and 100,000 IU of penicillin per in-
fusion . Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
d Treatment on 8/25/81 and 8/26/81 during a.m. milking. 
~ F = right front; RR= right rear; LF = left front; LR= 
left rear. *Indicates quarter(s) treated. 
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APPENDIX TABLf 25 . Quarter milk productiona of cow 3637 receiving two 
intramamma y ·,nfusions per treated quarter with AlbacillinR, b con-
taining 250 ~,1.:; dye No. 1 c. 
Date 
8/24/81 
8/25/81 
8/26/81 
8/27/81 
8/28/81 
8/29/81 
a 
RF 
·p.f • 1.41 
a ,,. 1.59 
p"m, 1.22 
d n~nL, 1. 77 
'I ,, :Ji. 0. 98 
h!.,!.!1 . 1.45 
p,.m" 1.00 
ar e 1.49 
}? , L.'la 1.00 
a ,. m ., 1.77 
. e 
Quarter milk production 
. RR LF* 
3.81 
4.21 
3.90 
4.81 
3.63 
3.76 
4.35 
3.86 
4.13 
4.58 
1.81 
2.31 
1.68 
2.22 
1.50 
2.09 
1.31 
1.95 
1.31 
2.22 
Pr oduction in kilograms. 
LR 
3.86 
4.17 
3.36 
4.86 
2.81 
4.31 
3.40 
3.49 
3.63 
4.26 
Total 
10.89 
12.28 
10.16 
13.66 
8.84 
11.61 
10.06 
10.79 
10.07 
12.83 
bl 50 g o f novobiocin. and 100,000 IU of penicillin per in-
fusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 8/25/81 and 8/26/81 during a.m. milking. 
- right front; RR= right rear; LF = left front; LR= 
left rear . *Indicates quarter(s) treated. 
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. a APPENDIX TABLE 26. Quarter milk production . of cow 3599 receiving two 
intramammar y infusions per treated quarter with AlbacillinR,b con-
taini~g 250 mg dye No. 1c. 
Quarter milk Eroduction e 
Date RF RR LF* LR Total 
8/'7,4/81 p ,m. 1.68 2.63 1.81 3.12 9.24 
8/25/81 d 3.31 3.86 2. 72 4.21 14.10 a~m. 
r-~m .. 2.36 2.90 1.86 3.27 10.39 
8/26/81 a .m .. 3.04 4.22 2.90 4.67 14.83 
p.m. 1.59 3.49 1. 72 3.13 9.93 
8/27/81 a ~m . 3.40 3.86 2.54 4.31 14 .11 
p .m • . - 2 .22 2.90 1.68 3.04 9.84 
8/28/81 a.m . 2.68 4. 08 2.31 4.04 13.11 
p om. 1.99 2.99 1. 72 3.22 9.92 
8/29/81 a.m . 3.13 4.08 2.86 4.31 14 .38 
aProduction in kilograms. 
b 150 mg of novobiocin and 100,000 IU of penicillin per in-
fusion. Two infusions per treated quarter at a 24 h interval. 
C FD&C Blue No. 1. 
d 8/26/81 Treatment on 8/25/81 and during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; LR = 
left rear. *Indicates quarter{s) treated. 
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APPENDIX TABLE 27 . Somatic cell counts of individual quarter milk 
samples from cow 3744 receiving two intra.mammary infusions of 
AlbacillinR, b containing 25 mg of dyeC No. l _ • . 
Date 
7/31/81 
7/14/81 
7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/ 19/81 
7/20/81 
7/21/81 
p ~m. 
a.m. 
p.,m. 
a.m. 
p .m. 
a .m . 
p.m . 
am. 
p.m . 
a .m .• 
p.m. 
a.m. 
p.m. 
a.m . 
p.m. 
a.m. 
p.m. 
d 
d 
RF 
197 
207 
250 
340 
227 
138 
367 
242 
138 
261 
373 
202 
290 
227 
247 
166 
220 
Quarter somatic cell counte 
RR LF* LR 
208 
146 
306 
302 
·150 
148 
154 
138 
259 
132 
279 
174 
174 
153 
192 
125 
161 
336 
117 
124 
228 
343 
125 
359 
176 
633 
221 
655 
134 
246 
182 
140 
209 
685 
241 
184 
161 
172 
188 
101 
413 
121 
261 
219 
147 
167 
148 
110 
128 
7/22/81 a.m. 
7/23/8i 
p.m. 
a.m. 
338 
255 
a 3 Cells per ml x 10. 
238 
170 
305 
128 
182 
128 
b 150 mg of novobiocin and 100,000 IU of penicillin per 
infusion. Two infusions per treat~d quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; 
LR = left rear. *Indicates quarter (s) treated. Somatic cell counts 
for 7/22/81 a.m. not taken. 
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APPENDIX T LE; a 28 . Somatic .cell counts of 'individual quarter 
mil k sample~ trom cow 3737 receiving two intramammary infusions 
of Albacill :. ,b containing 25 mg of dyec No. 1. 
Quarter somatic cell count e 
Date RF RR LF* LR 
7/-13/81 p~m. 285 266 257 237 
7/14/81 a cm. 25t 234 157 144 
p .m . 611 567 422 154 
7/15/81 d 254 264 233 234 a.m o 
p ~m ~ 325 238 333 243 
7/16/81 d 109 186 182 193 a .. m. 
p .m •. 339 347 384 202 
7/17/81 a. m. 294 166 197 167 
p .m. 293 254 354 572 
7/18/81 a.m . 363 202 236 187 
p.m . 878 405 250 
7/19/81 a . mo 458 251 222 234 
p .m . 629 401 423 369 
7/20/81 a.m. 192 152 157 138 
p. m. 259 285 193 151 
7/21/81 a .m . 223 199 129 121 
p.m . 306 304 178 228 
7/22/81 a .m. 
p.m. 229 250 212 205 
7/23/81 a.m . 247 239 177 181 
a 3 Cells per ml x 10 • 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
infusion . Two infusions per treated quarter at a 24 h interval. 
cFD&C Bl ue No. 1 . 
dTr ea t ment on 7/15/81 and 7/16/81 during a.m. milking. 
; F = right front; RR= right rear; LF = left front; 
LR= l ef t rear. *Indicates quart er (s) t r eated. Somatic cell 
counts f or 7/ 22/81 a.m. not taken. 
APPENDIX TABLE 27 . Somatic ,cell countsa of individual quarter milk 
samples f roffi cow 3770 receiving tlvO intramammary infusions of 
Albacill inR, b containing 25 mg of dyec No. 1. 
Date 
7 / -13/81 
7/14/81 
7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/21/81 
pcm . 
p om. 
d a cm. 
p .in . 
a ~m. 
p .m. 
a .. m. 
p.,m. 
a. m. 
p .m. 
a .m . 
p.m. 
p .. m. 
d 
e Somatic cell count 
RF RR* LF 
165 
200 
183 
133 
120 
156 
128 
130 
131 
257 
167 
189 
168 
344 
94 
172 
255 
154 
166 
166 
198 
174 
306 
188 
329 
198 
397 
198 
390 
208 
156 
117 
194 
167 
177 
223 
205 
145 
165 
148 
208 
162 
307 
153 
283 
182 
245 
119 
185 
LR 
327 
138 
170 
219 
137 
104 
141 
101 
50 
159 
141 
255 
266 
256 
125 
249 
7/22/81 a.m. 
7/23/81 
p.m. 
a.m. 
134 
122 
a 3 Cells per ml x 10. 
257 
199 
198 
128 128 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
infusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; 
LR= left rear. *Indicates quarter(s) treated. Somatic cell 
counts for 7/22/81 a.m. not taken. 
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APPENDIX TABLE 30. Somatic cell countsa of individual quarter 
milk samples fri m cow 3649 receiving two ~ntramammary infusions 
of Albacil l ·n, containing 25 mg of dyec No. 1. 
Date 
7 /13/81 
7/14/81 
7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/21/81 
a ., m . 
p~m. 
a . m. 
p .m . 
a .m. 
a. m. 
p . m. 
e Quarter somatic cell count 
RF RR* LF* LR 
iss 
155 
170 
233 
196 
145 
274 
160 
165 
291 
351 
279 
177 
162 
194 
171 
120 
187 
222 
313 
265 
522 
405 
298 
260 
325 
220 
218 
202 
700 
148 
148 
246 
224 
294 
192 
435 
279 
520 
387 
394 
243 
344 
331 
314 
218 
163 
270 
284 
144 
201 
290 
203 
251 
216 
474 
310 
145 
160 
202 
222 
191 
178 
408 
144 
235 
7/22/81 a . m. 
7/23/81 
p.m . 
a.m. 
175 
308 
a 3 Cells per ml x 10. 
381 
250 
233 
171 
161 
264 
b 150 mg o f novobiocin and 100, 000 IU of penicillin per 
infusion. Two infusions per treat.ed qua rter a t a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16/81 during a.m. milking. 
~F = right front; RR= right r ear; LF = left front; 
LR= l e f t rear. *Indicates quarter(s) treated. Somatic cell 
counts for 7/ 22/81 a.m. not taken. 
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a APP~NDIX TABLE 31 . Somatic cell counts of individual quarter 
milk sampl_es r om cow 3386 receiving two intramammary infusions 
of Albacill iIR ,b containing 25 mg of dyeC No. 1. 
Date 
7/13/81 
7/14/81 
7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/21/81 
7/23/81 
Quarter somatic cell counte 
RF RR* LF* LR 
p .m . 
a. m. 
d a.m o 
p.m. 
· a a .m. 
p .m. 
a ., m. 
p .m. 
a., m. 
p . m. . 
a.m . 
p.m. 
a .m. 
a .m. 
p .m. 
p .m. 
a.m. 
508 
241 
433 
318 
315 
212 
279 
675 
257 
567 
288 
430 
320 
255 
266 
272 
344 
255 
a 3 Cells per ml x 10. 
502 
377 
345 
424 
693 
428 
755 
471 
537 
440 
566 
357 
340 
347 
303 
278 
229 
302 
176 
303 
263 
460 
547 
521 
426 
370 
246 
382 
109 
296 
289 
287 
296 
233 
269 
232 
277 
217 
623 
297 
222 
219 
252 
196 
213 
312 
544 
323 
274 
253 
342 
212 
168 
283 
229 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
infusion. Two infusions per treated quarter at a 24 h interval. 
C FD&C Blue No. 1. 
dTreatment on 7/51/81 and 7/16/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; 
LR= left rear. *Indicates quarter (s) treated. Somatic cell 
counts for 7/22/81 a.m. not taken. 
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APPENDIX TABLE 32. Somatic cell countsa of individual quarter 
milk samples f rom cow 3721 receiving two ·intramammary infusions 
of Albac ilL!,.n.R, b containing . 25 mg of dyec No. 1. 
Date 
7 /13/81 
7/14/81 
7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/81 
7/20/81 
7/21/81 
a~m . 
p .m. 
a .m. 
p om. 
a..m . 
p .m. 
a.m. 
P .m. 
a . m. 
p.m. 
a .m. 
p .m. 
a .m. 
p.m. 
d 
d 
RF 
136 
142 
243 
747 
986 
890 
892 
425 
455 
634 
Est. 
401 
351 
727 
245 -
320 
279 
e Quarter somatic cell count 
RR* LF* LR 
192 
157 
215 
236 
552 
759 
332 
536 
576 
571 
397 
Est. 
192 
216 
177 
159 
134 
217 
157 
246 
380 
263 
223 
246 
216 
463 
253 
264 
264 
278 
166 
218 
132 
236 
264 
252 
338 
120 
217 
254 
439 
597 
690 
558 
328 
402 
207 
234 
161 
190 
7/22/81 a .m. 
7/23/81 
p.m. 
a.m . 
323 
241 
a 3 Cells per ml x 10. 
187 
126 
150 
222 
208 
159 
bl50 mg of novobiocin arid 100,000 IU of penicillin per 
infusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16/81 during a.m. milking. 
e 
RF= right front; RR= right rear; LF = left front; 
LR= left rear. *Indicates quarter(s) treated. Somatic cell 
counts for 7/22/81 a.m not taken. 
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APP~NDIX TABLE 33 . Somatic cell countsa of individual quarter 
milk sample~ from cow 3721 receiving two intramammary infusions 
of Albacill. nR, b containing 250 mg of dyec No. 1. 
Date 
6/12/81 
6/13/81 
6/14/81 
6/15/81 
6/16/81 
6/17/81 
6/18/81 
6/19/81 
6/20/81 
6/21/81 
Quarter somatic cell counte 
RF RR* LF* LR 
a wm. 
p .. m. 
a.m . 
p .m . 
p.m. 
a .m. 
p.m. 
a.m. 
p.m. 
a.m. 
p.m. 
a.m. 
p .m . 
· 216 
228 
149 
238 
343 
414 
303 
562 
384 
269 
297 
154 
219 
347 
a 3 Cells per ml x 10. 
305 
270 
223 
390 
271 
425 
213 
383 
227 
329 
156 
331 
131 
433 
132 
234 
191 
212 
374 
449 
171 
135 
79 
238 
163 
150 
137 
195 
185 
153 
97 
112 
124 
182 
122 
148 
186 
162 
287 
160 
224 
201 
201 
192 
207 
89 
75 
164 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
infusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 6/13/81 and 6/14/81 during p.m. milking. 
eRF = right front; RR= right rear; LF = left front; 
LR= lef t rear. *Indicates quarter(s ) treated. Somatic cell 
counts for dates 6/14/81 and 6/15/81 milkings unavailable due 
to souring of samples. 
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APP~NDIX TA..~LE 34. Somatic cell countsa of individual quarter 
milk sampl es f rom cow 3737 receiving two intramammary infusions 
of Albacill R, b containing 250 mg of dyec No. 1. 
Da t e 
6/12/81 
6/13/81 
6/14/81 
6/15/81 
6/16/81 
6/17/81 
6/18/81 
6/1 9/81 
6/20/81 
6/21/81 
e Quarter somatic cell count 
RF RR* LF* 
a~m. 
p m. 
a ,, m. 
p .m. 
a .. m. 
p .m. 
p ., m. 
a.m . 
p.,m . 
p .m. 
a .. m. 
P . m. 
a.m. 
p.m. 
· 216 
228 
149 
238 
139 
171 
146 
263 
254 
442 
124 
196 
400 
113 
107 
218 
a 3 Cells per ml x 10. 
305 
270 
223 
390 
424 
679 
263 
648 
283 
302 
259 
378 
309 
186 
130 
195 
191 
212 
374 
449 
279 
407 
214 
257 
136 
237 
199 
221 
295 
185 
124 
197 
LR 
124 
182 
122 
148 
158 
174 
99 
478 
113 
99 
343 
269 
191 
155 
102 
151 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
infusion . Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 6/13/81 and 6/14/81 during p.m. milking. 
e 
RF= right front; RR= right rear; LF = left f ront; 
LR = left rear; *Indicates quarter( s) treated. Somatic cell 
counts f or dates 6/14/81 and 6/15 / 81 milkings unavailable due 
to souring of samples. 
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APPENDI X TABLE 35 . Somatic cell countsa of individual quarter 
mi lk samples from cow 3768 receiving two intramannnary infusions 
of AlbacillinR,b containing 250 mg of dyee No. 1. 
Date 
6/12 / 81 
6/13/81 
6/ 14/81 
6/15/81 
6/16/ 81 
6/17/81 
6/18 / 81 
6/19/81 
6/20/81 
6/21/81 
Quarter somatic cell counte 
RF RR* LF* LR 
a'"m. 
pom. 
a .. m. 
d p .. m. 
aom. d 
p .m •. 
a .m .. 
p efil • 
a.m. 
p .m . 
a.m . 
p .m . 
a.,m. 
p . m. 
a.m. 
p . m. 
a .m. 
p .m. 
a.m . 
p.m. 
088 
084 
066 
098 
145 
130 
73 
132 
138 
118 
116 
693 
259 
69 
101 
122 
a 3 Cells per ml x 10. 
062 
098 
083 
102 
302 
469 
168 
229 
158 
223 
168 
121 
170 
122 
99 
282 
091 
143 
204 
287 
180 
468 
175 
624 
192 
sour 
low 
60 
223 
102 
156 
110 
377 
439 
382 
309 
257 
444 
300 
306 
630 
418 
119 
310 
339 
367 
320 
905 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
i nfu s i on. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTr eatment on 6/13/81 and 6/14/81 during p.m. milking. 
eRF = right front; RR= right rear; LF = left front; 
LR = left rear. *Indicates quarter (s) t reated. Somatic cell 
counts for dates 6/14/81 and 6/ 15/81 milkings unavailable due 
to souring of samples. 
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a APPENDIX TABLE 36. Somatic cell counts for individual quarter 
milk samples from cow 3260 receiving two intramammary infusions 
of Albac i11 ·nR,b containing 250 mg of dyec No. 1. 
Date 
7 /13/81 
7/14/81 
7/15/81 
7/16/81 
7/17/71 
7/18/81 
7/19/ 81 
7/20/ 81 
7/21/ 81 
a.,m. 
p .m ., 
a eID. 
p.Dl. 
a .. m .. 
p , m. 
a .. m . 
p .. m. 
a .. m. 
p .. m. 
a.m . 
a . m. 
p .m . 
a .m. 
p .. m. 
d 
d 
Quarter somatic cell counte 
RF RR LF* LR 
. 162 
117 
232 
132 
131 
127 
224 
120 
160 
147 
567 
148 
136 
103 
191 
117 
113 
161 
128 
420 
343 
603 
869 
883 
537 
484 
357 
555 
283 
202 
177 
344 
272 
342 
393 
327 
413 
Est. 
649 
532 
847 
466 
4510 
387 
798 
363 
339 
215 
320 
159 
174 
181 
99 
160 
221 
127 
157 
140 
94 
546 
100 
224 
148 
206 
104 
393 
81 
121 
7 /22/ 81 a .m . 
p .. m. 225 
166 
506 
754 
181 
304 
107 
135 7/23/81 a.m. 
a 3 Cells per ml x 10. 
bl 50 mg of novobiocin and 100,000 IU of penicillin per 
infus i on. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTr ea t ment on 7/15/81 and 7/16/81 during a.m. milking. 
eRF = right front; RR= r i ght rear; LF = left front; 
LR= l eft r ear. *Indicates quarter ( s ) treated. Somatic cell 
count for 7/22 /81 a.m. not taken. 
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APPENDIX TABLE 37 . Somatic cell countsa for individual quarter 
mil k sampl es from cow 3555 receiving two intramammary infusions 
of Albacil lL.~R, b containing 250 mg of dyec No. 1. 
Date 
7/13/81 
7/14/81 
7/15/81 
7/16/81 
7/ i7/81 
7/18 / 81 
7/19/ 81 
7/20/ 81 
7/21/81 
P cfilo 
a. ~m. 
p.m .. 
a ,,m. 
p.,m. 
a.m . 
p.m. 
a .m. 
p .m. 
a.m . 
p .mo 
a.m . 
p cm. 
d 
e Quarter somatic cell count 
RF RR LF* LR 
363 
123 
570 
436 
472 
365 
414 
823 
673 
547 
143 
400 
374 
181 
353 
417 
168 
315 
168 
143 
Est. 
118 
227 
112 
128 
224 
211 
548 
193 
299 
350 
139 
140 
190 
141 
258 
176 
361 
180 
425 
254 
346 
219 
399 
258 
286 
131 
3815 
183 
Dirty 
120 
177 
209 
167 
178 
132 
239 
132 
142 
139 
181 
177 
192 
505 
375 
140 
176 
7/22/81 a.m. 
7/23/ 81 
p.m. 
a.m. 
382 
553 
a 3 Cells per ml x 10. 
116 
361 
193 
215 
173 
143 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
infusion. Two i nfusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 7/15/81 and 7/16/81 during a.m. milking. 
eRF = right front; RR= r ight r ear; LF = left front; 
LR= l eft rear. *Indicates quarter(s) t reated. Somatic cell 
count for 7/22/81 a.m. not taken . 
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a APPENDIX TABLE 38 . Somatic cell counts for individual quarter 
milk sampl es from cow 3315 receiving two intramammary infusions 
of Albacil :fa}~, b containing 250 mg of dyec No. 1. 
Date 
7/13/81 
7/14/81 
7/15/81 
7/16/81 
7/17/81 
7/18/81 
7/19/ 81 
7/20/81 
7/21 / 81 
p .. m. 
a .. m. 
p .. m. 
a om. 
p .. m. 
a.m . 
p .. m. 
a .m. 
p .m. 
a .m. 
a. m. 
p .m . 
a.m. 
p.m. 
d 
Quarter somatic cell counte 
RF RR LF* LR 
257 
156 
255 
173 
262 
213 
339 
152 
203 
249 
307 
222 
333 
206 
497 
168 
219 
371 
283 
379 
320 
378 
263 
214 
282 
332 
520 
373 
522 
234 
673 
263 
243 
302 
321 
338 
315 
525 
392 
529 
538 
702 
614 
645 
495 
630 
336 
533 
339 
383 
264 
280 
189 
291 
450 
251 
382 
268 
533 
454 
499 
374 
488 
428 
292 
428 
7/22/81 a.m. 
7/23/81 
p.m. 
a.m. 
569 
251 
a 3 Cells per ml x 10. 
306 
406 
248 
414 
313 
340 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
infusion . Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTr ea tment on 7/15/81 and 7/ 16/81 during a.m. milking. 
eRF = right front; RR= r ight rear; LF = left front; 
LR= left rear. *Indicates quart er (s) treated. Somatic cell 
count for 7/22 /81 a.m. not taken . 
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APPENDIX TABLE 39. Somatic cell col.ID.tsa for indivi dual quarter 
milk samples f rom cow 3355 receiving two intramammar y infusions 
of Albacill i nR, b containing 250 mg of dyec No. 1. 
Quarter somatic cell counte 
Date RF RR* LF* LR 
8/24/81 p .m. 362 427 282 249 
8/25/81 d 153 183 136 131 a. m. 
p .. m. 645 403 337 184 
8 / 26/81 d 477 173 225 235 a. m. 
p .m. 388 320 769 447 
8/27/81 a. m. 236 617 276 158 
p .m. 296 864 512 215 
8 /28/81 a .m . 352 508 373 178 
p .m. 438 875 246 230 
8/29/81 a .m. 244 334 263 288 
a 3 Cells per ml x 10. 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
infusion. Two i nfusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 8/25/81 and 8/26/81 during a.m. milking. 
e RF= right front; RR= right rear; LF = left front; 
LR= left r ear . *Indicates quarter(s) treated. 
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APPENDIX TABLE 40. Somatic cell countsa for individual quarter 
milk sample s f rgm cow 3555 receiving two intramammary infusions 
of AlbacillinR, containing 250 mg of dyec No. 1. 
Quarter somatic cell count e 
Date RF RR* LF* LR 
8/24/81 p.m. 1156 388 352 262 
8/25/81 d 340 127 250 154 a .m. 
P .m. 347 726 1135 182 
8/26/81 d 202 657 254 478 a .. m. 
p ~m. 170 670 325 998 
8/27/81 a-.m . 244 604 304 401 
p.m. 564 323 1093 293 
8/28/81 a ., m. 427 275 683 186 
p .m. 895 507 1012 469 
8/2 9/ 81 a .. m. 553 211 519 1245 
a 3 Cells per ml x 10. 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
infusion . Two i nfusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 8/25/81 and 8/26/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; 
LR= l ef t rear . *Indicates quarter(s) treated. 
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APPENDIX TABLE 41. Som~tic cell countsa for individual quarter 
milk sampl es £ram cow 3768 receiving two intramammary infusions 
of Albacil lin ,b containing 250 mg of dyec No. 1. 
Quarter somatic cell count e 
Date RF RR* LF* LR 
8 /24/81 p.m . 300 819 161 1013 
8/25/81 d 172 430 135 521 aem . 
p .m. 848 15 863 401 
8/26/81 d 513 885 559 309 a.m . 
p ~m. 266 964 263 1326 
8/27/81 a . rri . 688 214 832 347 
p .m. 433 963 336 1240 
8/28/81 a .. m. 371 1141 305 641 
p .m. 516 1283 458 798 
8/29/81 a .m. 380 703 242 502 
a 3 Cells per ml x 10. 
b150 mg of novobiocin and 100,000 IU of penicillin per 
i nfusion. T"wa infusions per treated quarter at a 24 h interval. 
c FD&C Blue No. 1. 
dTreatment on 8/25/81 and 8/26/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; 
LR= left r ear . *Indicates quarter(s) treated. 
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a · individual APPENDIX TABLE 42. Somatic cell counts for quarter 
milk samples from cow 3755 receiving two intramammary infusions 
of.Albac i l linR,b containing 250 mg of dyec No. 1. 
· Quarter somatic cell counte 
Date RF RR LF* LR 
8/24/81 p .. m. 263 321 192 678 
8/25/81 d 185 185 128 270 a.m. 
p.m . 397 389 294 330 
8/26/81 d 309 349 159 a.m. 
p .. m. 178 305 66 166 
8/27/81 a _ .. m. 169 426 260 303 
P .m . 220 413 651 305 
8/28/81 a .m. 242 255 289 197 
p .. m. 226 350 374 248 
8/29/81 a .. m. 169 264 325 165 
a 3 Cells per ml x 10. 
bl 50 mg of novobiocin and 100,000 IU of penicillin per 
infusion. Two infusions per treated quarter at a 24 h interval. 
cFD&C Blue No. 1. 
dTreatment on 8/25/81 and 8/26/81 during a.m. milking. 
eRF = r i ght front; RR= right rear; LF = left front; 
LR = left rea r. *Indicates quarter(s) treated. 
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APPENDIX TABLE 43. Somatic cell counts a· for individual quarter 
milk samples from cow 3637 receiving two intramammary infusions 
of Albac illinR,b containing 250 mg of dyec No. 1. 
Quarter somatic cell count e 
Da t e RF RR LF* LR 
8/24/81 p.m. 272 201 212 438 
8/25/81 d 188 120 117 168 a.m . 
p .m. 224 407 287 220 
8/26/81 d 157 425 294 648 a.mm 
p .m. 190 216 441 1311 
8/27 /81 a .m. 206 126 293 215 
p.m . 322 184 356 417 
8/ 28/81 a .m. 167 202 252 223 
p.m . 350 311 398 1066 
8/2 9/81 a.m. 183 135 219 211 
a 3 Cells per ml x 10. 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
i nfusion. Two i nfusions per treated quarter at a 24 h interval. 
c FD&C Blue No. 1. 
dTreatment on 8/25/81 and 8/26/81 during a.m. milking. 
eRF = right front; RR= right rear; LF = left front; 
LR= left rear . *Indicates quarter(s) treated. 
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APPENDIX TABLE 44. Somatic cell countsa for individual quarter 
milk samples from cow 3599 receiving two intramannnary infusions 
AlbacillinR,b containing 250 mg of dyec No. 1. of 
Quarter somatic cell count e 
Date RF RR LF* LR 
8/24/81 pom. 273 458 513 
8/ 25 /81 d 298 387 126 278 a. m. 
p ., m. 433 592 456 602 
8/26/81 d 312 667 318 1252 a .. m. 
p .. m. 212 425 398 363 
8/27/81 a .. m. 168 392 258 267 
p.m. 362 669 336 440 
8/ 28/81 a .m. 223 439 301 356 
p .m. 252 567 322 371 
8/2 9/81 a.m. 223 410 302 175 
a 3 Cells per ml x 10. 
bl50 mg of novobiocin and 100,000 IU of penicillin per 
i nfusion. Two infusions per treated quarter at a 24 h interval. 
C FD&C Blue No . _ l. 
dTreatment on 8/25/81 and 8/26/81 during a.m. milking. 
e RF= right front; RR~ right rear; LF = left front; 
LR = left rear. *Indicates quarter(s) treated. 
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